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axi(*ffi)2j qioihs oassiaog ?mefb sauigsi bi*ms eisai^iejsxioii sichah, ?m 9 aioia 
wiaiifoi(as)Ai liaise assi ss^ehoii bei/h si=£ aaoi §§£12, bhxisjsoii enxia aioia 
011 matAH aiM<y°j heixui:?! hichsi^, ousaasi liaise sejoi ^isaoii °id\& ss§ s^sfer 
xi oi¥& mzBims. mmm sssisferxi 01^011 msiM stas, shxisissi ^eh^j g§ m^on 
sjsfoi a}§ai2, aioia;>f sssi Ji^aa ±3 aioiam ehxisjs us gmazm n\o\n oimoiua. 

^^AiOii xiOiA-ifer, ?i = c2' & £J Oi ^3IAi@E 2E.-2J SS&SJOii CQ2IAH g§2H, afxisss! 4fEHfer »^ 

ji onsaas gs6i ssiaafexi oupob msiM fijgsn, =g aioia:>f shxisis lhs g§ata ioi 

3f 0l¥O)2D. DJ^AH fiHxISISS ^SSffer ^^21 SiSQ 

£y.5\£ 

s^ifa sje*ii ^isjgxi, wiamoiaej, ^ss/a. 

SAi/Ai 

£ IS, S2H2I 4x1 3|soj g^^^ &X |oj gg||o, assoia. 

£ 2fe S£H°J 4xl 3|soj gfl^g g» E35j | sxlOJI 2i0iAH2J WieiUJOl A|2| £3011 goffer E}0IS£0|D. 
£ 3S g£H°l 4x1 3I^£J gfl^S SJEfll §X|0|| 2iCHA<°J A|2| SSOII Af golfer E}0lgJ£E0ID. 
£ 4fer SS«2I 8X1 ?|soj gfl^^ y EM | §X) o| m&]91 SJ^£0ID. 

£ Sfer 12H°I 8X1 3|soj gflafg gjExn §x|oj tH| £ |mo|o| «90li A| goffer &0I8E0IP. 
£ 68 S2HSI 8X1 7ms| g^gg § X |oj sgoj gg0 || A fg8ffer EfOlgJEOIP. 

£ 7S S SS2| Jill ^'AlgEHfi UEiy! a^£0ICf. 

£ 8 (A),(B),(C)fer = gg°l Hll ^A|gEH2) g^^gOII Alggffer SffiJ£(BS»ffl)Oia. 
£ 9fer B SS2I Hll 4'AlgEHOII °!CHAH2| 31^ A| SJ ^gCHI AlgSlfer Ef0lg,'£0ia. 
£ 108 £ ^§21 flll ^AlgEHOII S!0iAH°l WISIHIOI A|°J ^gOII A| goffer E*0|gJ£0ID. 
£ 118 £ ^g£l Illl *.'Alt!EH0fl 910\M°i A|2| fig Oil Af goffer &0lg£0IP. 
£ 12fer S fe'gSJ «I2 ^'AlgEHS UPtS SJS£0ICf. 
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£ 138 CHI S ELI 01310121 ggOil A^gofe SJ££0IP. 
£ 14£z 8X|2J ^1^611^51 ggOII Algoffe 2f<y£0IP. 

£ 15^ S SS2J HI2 ^'AlgEHOll H01/H2J A|2| ggOl! M§8}^ P0IS20IP. 

£ 168 K aSSI HI 2 ^'AlgEHOil H01A|2| HBIUOI AISI ggOl! Afgofb POIS£OIP. 

£ 17 (A),(B)fe aaSSBXHM ^ = aasi ggOil A}§6}^ 2f££0IP. 

£ 188 S ¥821 HI 2 gAlgEHOII H04A12J A|2J ggOjj A*g8hfe PO|gj£OIP. 

£ 19fe S W82I HI 3 ^'AlgEHM UEitH SJ££OIP. 

£ 208 B Sg2j HI3 ^'AlgEHOII H0UH2J U||£infOI A|2| ggOil MgoF^r PO|g£OIP. 
£ 218 S tt92l HI3 ^'AISEHOll H0UH2J ^£ A|2| ggOII Atgof^r POIgJ£OIP. 



*tg°l 



e irae, sanAigsj oiisai^oii oiib is 4»(«)(2biM) £^ 8*i(3bi£)2i qioieim pxisk 
$4133) ?«oii Ahgspioii siee g*i»g asai ^ejsxi, cwwtf ^£ai ^i^gxisi Miantoigta a 

^•VeiOII 3« 3S0IO. 

mehai ojiaai g2j gtiBrg e>£» ^isssaoii noiAife, i^hsi oiisai^ £g«xi>:Ejoii "o", -rsi 221121 & 

S £lo*fe Gil 01 EH M ?l^5f£r 2X1 ^ HJ *J g&OIP. Zi^U, 2x1 g£J ^?g2J &£XIP|fi| 3»H/rffe f 

31388011 &y\D\ HP. ^81, Oia »g B£«3|S|SMfc, bIPfiQIOIHU, 2P2HI0IE|£| jmoil A^gof 

t 201 aaiaoi an, aAiaai bipaaioiau, scisqioiqs }|«» 4* h£^i e 501 s^sioi gci, 

3 EH AH, 1JH2I DlieaifflOII Px|2| QI0IE1S 4 s H£^ of^ 3201 HIS SOI 2iO. 

ZieGi, i^K£i gOii CHS 31 2] SUSS dig §2 4x! £±r 8?,!§ §tg # Bi!£!IttO!§ ^» SISLk ^§1 

sj£^ «98Hn ff sj^sm 3\&an ^xa^h ao. 

£ 18, 0101 SSiejOll 2J8H HI&SIOI Hfe 3I2J Pxl 9IW0I 4X1011 CHSC* g*i«g B£» ^|SISM2| &S|| 

oip. £ ioii upyi bf£f aoi, oi a*iwg gt£»i 3ie*sxife, oiisai«(2ii)j» f bi£<y 
a»»aas(2i2)a, 4«/wi£imoi hi qj 21 £(213)011 sish ?«bo. 

Oil££l fll(211)S f DilSdl ^§H1 DHMS!^S2S bHge ^S££ 3CH SIP. Sf^SJ Dil££| ^§|'g 
d|e<y(BL0)01l g^£JH, PE 0j|££| >^egg 01^^(611)011 S^Cf. 

OllSdl ^MD8, SSg^ilOieg ^FXI^ gW^S ^£^1 }|2{§XIS Ol^OiXI^ CHI S Bl M ^ XI ^ 5|g 
£ NAND ^§g25 OI^CHSP. 01 NAND ^MiJSJ 0H2£I = & XI^EISI £51I2J0| <y^31IO|Mg 

eoFO* dlM^(BL0),(BLl)0|| S^9P. g^ g£J 01l££l^£j HICH^IOIM^^ ggSJ ^£<yOil §^@Q}. 
4115 ^^^(self boost)M A^6^ 4x|2j Pxl QIOIEl^f 01 01 XI EMiNS 01l££l^01l Piaaa. 

tfi^<y aa»aas(2i2)fe, NMosM€«xi^Ei(nioi- mos) eiwEia gjg^aiaig g&ojoi oi^chxi 

fc BHxlSl£(LQ2),(LQl)01l °I6H ?^@P. SE, blM<y aa««ffl£(212)S^EIfe, VB1, VB22J ggdfeiOl 
£#QP. 

blM^ aaW«fflS(212)«| 2I8H, 3ISAIWI, 3I2JQI0IE10II H}g bl£<y SSOI ViSSOl, 
QHS&IOI 9101(211)21 DUHBI^Oll ¥01SP. £, bl^^ a»ttflfil£(212)0Hb f ^HXISJ£(LQ2) / (LQ1)^^ S 

§^ao^ hp. wamoiAioiifc, bi£<y aaarasi£(2i2)si bhxi si £(lq2),(lqi)si ^i2jin=(Q2) f (Qi)fe f 
oiiaaojaioi(2ii) onsaaoii ^iaoi mmo\ sshxis, -lrs s§@p. ^^aioii^, oii££icHaioi (211) 
a ms ansa ^aiAiss^^ &m&o\ qioieisi ^soi ^ohsp. 01 iih, ehxisj£(lq2) # (lqi)°] 

:M^££(Q2),(Ql)0ilfe, CHOIE)^ ^a@P. 

^«/Wi£imOI HI 01 SI £(213)te, NMOS M a XI ^Q(nl09) -(nl!9)£ ?S9a. 01 ^*/WI£IW0l HICHSJ 
£(213)fc f ^^A| £^ tfll£infO|A|01l, EHxlSJ£ (LQ2) # (LQl)SI tfQIB HICHSf^ 3S0IP. ««/Ufla|]Q 01 HI 
0iSJ£(213)£^E^, ds( 0 LATl)-(0LAT4)£| g^£ie.'OI ££9P. 01 <y^S| (0LAT1)-(0LAT4)£J 9 
gy&JOil, g^EIP. «*/UIIBIUOI HICHSI£(213)£| NMOS e^xi^Ei(nl09) -(nllO)2| 

3H0l£a^8, ££ SAOfl S^SiOl HP. ££ SA^ Oil 2 £IOJ SI 01(211)21 01I2£I«2J >i5||AIS£S SS8PI 
9lff bi££ SO. 

££ SA2f bl£d(BL0)3f2| Ah 01 Oil ^, 2U8I2I NMOS £g«XI >iEi(H103)Ph g^£JCH HP. £ # in£ SA2f 
b|e^(BLl)B2j AhOI CHI, auaa NMOS £gHX|^Ei(H104)^ S^£ICH HP. NMOS Mg«XI^6i(H103)2J 
^llO|£a^OII CH£eil^P3£ 6!S AnQDl ggSP. NMOS M^j XI ±Ei(H104)2J ^IO|£a=0il Oi£dl>:P3 
£6!S AnN^I g^SIP. SSISa Vcc(0llff MS, 3.3 V)2| S^£fO]3l b|e^(BL0)^2J AfOI0||^,^2 

LHasi NMOS SBXI^EI(HIOI)^ S^SCH H^2, SSSei Vcc2| Se£feiHf blMtf(BLl)a2| AFOIOll^, 
HLH&2I NMOS £gSXI±6i(H102)^f S^£J01 HP. NMOS ^Ei(H101)2J ^101^23=011 HICHd^ 

INHB^f g^CI. NMOS ^gijXI^Q(H102)2| ^101^2^011 HlOidS INHN3} 

££ SA2I SXIdfoj GND2I2I AIOI01I, NMOS £l«XI^EH(nl02)^h g^SCI. ££ SA2I SSSS Vcc2| §3 



58-2 



i?3H^oJ§ £(A)ii| 2000-0023177 

a|o|B2i AJOIOII, PMOS egHXI^EHplOipf S^SP. NMOS XI>iEi(nl02)2J 3ilOIMS^01lfe, £I2!<m 
^(RSTl)3h PMO5MejX|^a(pl01)2J 31101 ^2^011^, <M£ Vref D\ g^Q. 

±E. SA2* bl^d 2&«^£JS(212)2*2| A>0l0H£z, NMOS ^&X\ ±&{t\101)D\ ££12101 m, NMOS 

^g«XI^EH(nl01)2j Hai&iOl irE SAOil S^SQ. NMOS M2IXI >iEl(nl01)2| NMOS 
e^x|±EUnl03),(nl05),(nl07)21 Eai^lOil S^SCh NMOS M£jX|^El(nl01)2] 31101 E ^ = 0Jlfe, XilCHd 

s pgmoi 

NMOS egHXI^&(nl01)2J SB VB12J gSdl2J3|£J MOIOll, NMOS M2!XI >iEI(nl05),(nl06)3f *i 

S^SCI. NMOS ^£HXl^Ei(nl01)°i ^^21 VB221 Efoi^Sj A>0I0I1, NMOS 

M2!XI±EUnl07),(nl08):>> S^D. NMOS M2!XI>iEKnl01)2| ±±9} gXiej°j:0f2J M0I01I, 

NMOS ^&X\±E\(nl03),(nl04)D\ S^SCI. 

EHxlsJ£(LQ2),(LQl)*r, *W 31 2^E(Q2),(Q1)H}, □ S^ISJicE (/Q2), (/Ql)g ZHXII] SICK / 

2HxlsJ^(LQ2)2J ya^l^kE^Jb, NMOS S gj X|^Ei(n 104),(nl06)2| 31101^2^011 3^8D. 2HXISI 
^(LQ2)2| 3l<*^H(Q2)fe, NMOS ^£HXI±El(nl08)2] 31 01 SOD S^SCL 

2HxlsJ^(LQl)21 eta!c = (/Ql)fe f NMOS £HXI£H(nia3),(nl07)2l 31101^2^011 S^SC*. 
8H£ISJS(LQ1)2J 3|^H(Ql)g NMOS M^jXI>:6l(nl05)2| 3il0IMS^0il S^SCh 

SE, 2HxlsJ^(LQ2)£J 3I^H(Q2), eHxls]^(LQl)2] 3|2| Jc = (Ql)2| SXI£fOj3f2J AtOlM, NMOS 

gaxi^EI(nlll) ff (nll2pf ^ g^ga, NMOS ^2!XI ±El(nlll),(nll2)2J 3H0IMS^0I dI*I£Js 

rst22j sssfejoii s^a. 

^mm\E\mO\ XII CH SI ^(213)011 2J01/H, NMOS M 21X1:^ El(nl09),(nll0)2| 31101^2^, JbcH SAOil 

P. NMOS M^XI^El(nl09)£| = 312! 01 £HxlsJ^(LQ2)2| ^S3|2Ji I1 H{/Q2)01l S^SD. NMOS 

^§HXI>iEl(nllO)2j Eai&JOl EHx|£l£(LQl)2i ^S^|SJinH(/Ql)OII S^SCK 

NMOS XI >:El(nl09)2J ±±21 SXIdfoi^oj /^OlOil, g^S NMOS M^x|>.El(nll3),(nll4):^ S 
^SCf. NMOS £ XI ^ El (n 113)011 SIS NMOS M fflXI ±EI(nll5)3J S^D. 

NMOS £gHxi^El(nllO)2J ±±2} SXI^eilttSI AJOIMI, NMOS Me!X|^:Ei(nll8),(nll9)3h SJHS S^21 
fc SAIOH, 0121 gg^!22 f NMOS £§«X!^£|(nll6),(nll7p> §0@D. 

^S/Wl £111101 XHOiSJS(213)S^Hfe, <^(0LAT1)~(0LAT4)2J g^Ei°JOI EfSCf. NMOS 

M^XI^El(nll9)2| 31I0IMS^0I <m^(0LAT1)2| ge£f2l01l S^SQ. NMOS XI ^EH(nll7)2] 31101^ 
S^OI <ms(0LAT2)2| gedfojOil g^Cf. NMOS XI ^ El (n 114)21 311 01 M 2^01 dS(0LAT3)2J 9 
S2ioiQ|| g^@Q.NMOS£^XI^El(nll3)21 31I0IMS = 0I <M^(0LAT4)2] g^£f2!01l S^SCh 

2HxlSJ^(LQ2)21 *}&D\<*±SVQ2)^, NMOS S 9 XI ^Ei(n 116)21 311 0|M 2^011 g^Cf. 2Hxl£l£(LQ2) 
2| 3|^^H(Q2)^ / NMOS M ^ XI ^ EH (n 118)21 31101^2 = 011 S^SCh EH XlSI S(LQ1)2J S^Efe, NMOS 
MgHZI^El(nll5)2i 3110|e S = o|| g^gQh 

£Hx|£J£(LQ2)2J D\™±^(Q2)Jl SEAJ61-XI »XIB, ±§2) ^XI^EHM §8^01 BIOIHtH^aSIOII 

SE, SH XI SJS(LQ1)2J 3|^^E(Q1)3^ SEAIotXI SfXia, ^§2J ^^xi^ElM B»0I QIOI El bH 6! Oil 

□ §011, ^ISIS^S flSeCf. ^IHtJmiAIOilfe, <i!s PGMOI S SHU Oil ^§£112, NMOS Mg«Xi^Ei(nl01)3^ 
UISS^EHS ^XISJOl, b|e < M(BLO),(BLl)OI blM£ aa»afflS(212)S| 2HxlSI£(LQ2),(LQl)S¥Ei 
£ICH HO. 

USUI, El^dS(RSTl)^^ »0ISIHS «3£I0I, AnB,AnN^I^ (Vcc - Vth)S £32101, 

b|e < y(BLO) / (BLl)OI S XI 91 HI Oil £§2101 2CI. 332, 01 OH ^1 INHB,INHN3^ SfflfflS £S2ICH SIP. 

01 EH Oil AH 3I2J0I D\m& 3^, QI0IEltil^^¥E12| D\2iQ\0\E\D\ EHxlSI^(LQ2) f (LQl)01l gJ^SJOl ^XI9 
P. 

H ^, &!fi(RSTl)?( Sai^'^ 2^2101, b|e<M(BLO) / (BLl)OI SX|^oiog« Q gggp, 3£|2 f 
AnB,AnN3f VccOI6f2| 8FOiaiU(0ll* MS ^^AI2J «i8ffl)S ^§2lfe SAIOII, £!£ Vref^^ ^Ell^^ £1 
CH, PMOS^^XI^a (pl01)3^ £8^EHS ^XISCI. OI^AM, 2^ UIMfl(BLO),(BLl)OI VccCHI S 

3_I^A|CHI^ f OlEai^^m^ <^^2JXI Sfg ^21 OlHSil^, Ollfi MS AnNOI BXiaillS 212, SAI01I X||Oid 
S INHNOI Vcc 01^2] SfOiaifflS «S8D. H£I2, <i»s PGM^^ SFSai^S ^S2101, SB VB2 SJ SB 
VB10I (VB2 > VB1 > 0)2J ^3||2J ^§21 B&OII ^S^Cf. 

?iaaoiEi^ -oo-si a^«ite # enxiu^(LQ2) » (lqi)sj &atE(/Q2) su (/Qi)^, ^oiaaoia. nas 

NMOS MgHXI^EH(nl03) ; (nl04)^f ES^EHS 2112, bl^ < y(BL0)8 SXiai^^ SD. 

?I8IC3I0|E|^ "01"2J a^OHfe, NMOS Mg« XI ^E^(nl05) / (nl06)^^ £8tfERS 2112, b|e<y<BL0)^, 
aa(VBl)«l «38Q. 

7181 01 01 El 71 "10"2| S^OH^r, NMOS §g XI ^E^(n 107),{n 108)3 f Eg«EI£ 2112, bl^ < M(BL0)g / 
SS(VB2)0|| ^SSCf. 

3igjaioiEi^j "irsi a^oiife, s&(vb2) # (vbi) sxi£}ojm2i ajoisi oje biE<y3f ^eaa. 3 
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ass, bis<ya agfg vcc ais/s snap. 

0I&21 HSAII^OII SI8H, <ys!blMtf(BLO)OI 91 gJQIOl EH Oil QJg g§S 9IEdOI ^ISSgfog 

gga2, biae<a 91 Ed 01 IMgJtH^agfES ggaOl, I>|gJOI SSH2D. 

PsOII, WISIEIOI ^SSSfOII CH8I0I E 221 POIgJxieCHI CQPAH SggJP. 2 £12. 5|4» blSaSjOl tfeja 
01 S!b 32£ g»Q. 

wiamoi g^oiiAib, 1SJ2I ?iaoi §g& atom "oo", -oivio-oi ^igjxna^i sshsd. 

01 CHI dl AH fe, fee aigS^EI m&\mO\D\ g6H£!P. 3», *IEd S^g WF3-WF2— WF1ES ±X| y*oi 

tfli£imoi9i ts 8HS ci. oi8i, tHiaimoi^sfg ?asi2g gggfp. 

B», t!S Vref?l Saig!£ gg£|2, PMOS Mg!!XI±EH(nlOipi ES&EHS SXI£|fe MAIOH, tiS. RST10I 
SSH^'S ggB2, NMOS Me>!XI>:£H(nl02pi blEg&EHS SXISP. E, AnB^I VAnB(VAnB = Vcc - 
Vth)S gg32, HIS^oi a ot 0 | (MS AnB2| aiffl£¥EH eiiblOICH^m liS r^ai AISEagf Vth'SJg 2f8l 
§.► agJES §SS ^, NMOS M§i!XI^6l(H103)fe S2Ha2, EE SAfe asagf VccS gaSP. 

S-'gAIZ} S3| ^, tlS. Vreffe, blSda £iaa#?S S^SIfe °>g2| Sflfi PMOS M gHj| ^El(pl01)0l| S 
S ^ 2ife ggSI2, biaejOHEPga 9) Ed Oil P5V9I ^ga2, dSJgOl S^S SI Ed Oil WF3 

?ie!?iaa. 

sxh. 9iaaioiEi?i wei mi£imoi9i tssHaa. 01 an, aej?iEa agjg WF3S ggsp. 

01 31 AH, Oil S BIS 2| ^aiAISESSJ Vth^l ?IEdaS WF32P §(Vth > WF3)3*?0l|fe, gOII E^D\ a s 
XI blM^ a g}o £2181X1 SHI, EE SAfe SSSgf VccCHI SXIS2, NMOS 

SgHX|>ia(nl09),(nll0pi Eg&EHS 8XISP. 

2 £12, Ss'g AI2* S3} ^, g^g°| d££J cJS(0LATl),(0LAT3),(0LAT4)9l £ 2CHI UPfcS POIiJCHIAH 

sioiaiiJS ggap. 

£!£(0LAT3) a (0LAT4PI SlOiai^a 91 21 Oil AH fe, NMOS SS!XI^EH(nll3),(nll4)9l »M EggEHS S 

«ao. oi n, nmos =&x\±E\(mo9)n aggotoiHs, aixisj£(LQ2)a yaE=(/Q2pi sai^ 1 ^ a 

CH, £HxlsJ£(LQ2)a ES(Q2pi SlOiaii!^ BBSO. 

dS( 0 LATipi 6t0ia!^'°! 9!?KH!AHfe.. NMOS M§HXI^EH(nll9PI SggEHS a&SP. 01 OH, NMOS MSS 
XI^EH(nll8)2| ^OIMS^OI aixlSIS(LQ2)2| EE2I aiUOl BfSgfESW SlOiai^'S ggaCH 2JEES 
NMOS MgHXI±EH(nll8)E EggEHS a&a2, eHxlSJS(LQl)2| ^a£E(/Qipi Sai^'S £12, £HX|SJ 

s(lqi)2i j=e(qi)9i stoiaius aaeo. 

OlgOII 2JSH, 9ISQI0IEH "00"2J 0HE£|OI|AH, 2 ^aiAISESgf Vth 01 SIE<S aSf WF3SP §(Vth > 
WF3)3^, aiXISJS(LQ2),(LQl)2| fflXrCflOIEIte 6*38*3, 01*, IH9I gJOIIAHfe bIMd BLS SSS 

s vcc, xHya bi^igj S9KHI v^sacH pieiaxi sffeci. 

»e, onaaaa ^aiAisE as vthoi ?iEd as wf3 act s,»s (vth < wf3)s^oh^, £iaa^a 
wap s ^a#9i sa bisa sag asiem, nmos MgHxi^EHCHiospi asioi, asia xhhhsoi gsoi 

U2, EE SAa &9\b: b|Md a&a CH^f gg(VAnB - Vth')SP. EE SAa a^PI (VAnB - Vth)CHIAHfe, 
NMOS MeHXI^a(nl09),(nllO)fe aaSI £§g 4=fe SJP. 

□ £12, S/§ AI2} §31 ^, Ii|2| aS2J a^(0LATl),(0LAT3),(0LAT4pi £ 2011 UPH! POiaCHIAH 
SlOiai^S 

aS(0LAT3) (0LAT4PI 8101 am'a 9l2.KHIAHb, NMOS MSi!XI>iEH(nll3),(nll4pi SMI ES4'EHS a 
S»aP. NMOS MeHn^EKnllSMnnspi E§^EHS a^aXIB, NMOS MgHXI±EH(nl09pi SS8| £§ 

sixi aiaas, aixisjs(LQ2)a tE(Q2)a yas a'oiuxi affep. 

dS(0LATipi 8IOiai^a ^IZJOIIAlfe, NMOS SS!!XI>iEH(nll9pi Eg&EHM SS»SD. 01 W, NMOS IS 
XI±EH(nll6)0l b|£{s4fEH0IHM(aixlSlS(LQ2)a t£2| gfSg ^OIUXI SfEES), 3lxlSJ£(LQl)a B 

s§ fe'oiuxi a^a. 

oi chi asH, 3ISQI0IEH wa (HiaaoiiAH, n ±aiAiSEas vth oi 9iaa as wF3aa 2fg(vth < 

WF3)S^, aixlslS(LQ2),(LQl)a £Hxl QIOIEH^ "00"2!XH SSI8IXI SfH, AIOII, bl^a S&OI 9|gJ 

ssnoii ggaoi ^igjoi sgoHap. 

□soil, 3iaaioiEH9i -ora wiamoi^i awao. oi ra, aej 9isa as§wF2£ §§sa. 

OI9IAH, (HIE£lga ^aiAISEaS Vth9| 9IEdagf WF2SaP g(Vth > WF2)3^CHIfe, SCHI a#9l se 

xi ai°5§, bis d S o t o easui am, ee sa& aaaa vccoii sxian, nmos 

= g«XI>:£H(nl09),(nll0)9l ES^EHM ^XISP. 

□ £12, §§ 321 gigSI 6ISS1 aS(0lAT3)3| E 2011 UEIti POI&0IIAH SlOiam'S g§g 



eJS(0lAT3P! olOiam'a 9IZ*0IIAHfe, NMOS MgHXI^EH(nll4)3l Eg&EHS S&SP. 01 (01, NMOS S§« 

xi^E^niis)a xioiMa^oi aixi2j£(LQi)a (Qi)g^oii pp sioiaius ^§aoi siaas, nmos sea 

XI±S(nll5)E E§^fEH^ aS?aOI, eHx|SJS(LQ2)a ahaEE(/Ql)9l Sai^'S 32, SHxlSJS(LQ2)a 

iE(Qi)9i 8ioi amm. B»aea. 
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01 & oh 2ioH, ^isaioiei "or°i oiieai oii/h, □ ^aiAieEas vth 01 ?iEa as wf2sp g(vth > 

WF2)S^, aXISJS(LQ2),(LQl)S| 01X1010161^ "ll'S efSSIH, 01*, JQPISOIIAHfe bIMa BLS SSS 

a vcc, ays apia a ¥ioii ^±m.s\o\ Piaaxi &fep. 

onesi^si liaise aei vthoi $i = a as wf2 ao s}§ (vth < wF2)s^oiife, £ias&a 
pep e ga#?:n sen bisa ass ssi8i:n, nmos MeHxi^EH(mo3pi sskm, asisi xuhh&oi aoi 

U2, EE SA2I S4Hfe: blEa CH^f Sg(VAnB - Vth)8i:»l SO. k£ SASI S«3I (VAnB - Vth')OI|AH 

fe, NMOS MgHXI^:EI(nlO9),(nll0)*r ES» SP. 

3212, AI2) S3 *, g±S°J tlS.21 aS(0LAT3pi £ 2011 PPfcH POIS0IIAH SJOiaigS g§@ 
P. 

dS(BLAT3pi 8IOiaiBI2| DWOnMSz, NMOS egHxi>.EI(nll4)5l Sg&EHS a&@P. 01 OH, NMOS SgH 
X|±EH(nl09pi S»2ol SgSIXI a°E£, £Hxl£l£(LQ2)2| £E(Q2)2I aOIPXI SffeP. 

psoii, jisgioiehui "io"°i Huaimoi?t gisiiap. 01 mi, a^i sina ass wfis gg@p. 

01^1 ah, oiiaaifiisi ±aiAis=ss vth^i siaaas wfijsp g(vth > wFijs^oiife, gou mmi\ aa 
xi °ui2°£, bisa as§ ssjsixi an, t£ sa& aaas vccoii sxiaa, nmos 
EeHxi^a(nio9),(niiopi es&ehs sxieo. 

Hem, s^s Aizt si w±msi asej as(oLATipi e 2011 ppyt poiaoiiAH swains g§@ 
a. 

aS(0UTipi SlOiai^'SJ DMWMt, NMOS MgHxi^EKnligpi ES&EHS a^@D. 01 (PI, NMOS^gH 
XI±£H(nll8)2| 9il0IMa^0| eHXISJS(LQ2)°l Q2S^0II P£l 8IOiai«!S gSBOl 2J££S., NMOS SgH 
XI±EH(nll8)E Eg&EHS aS»EIOI, aiflSIS(LQl)2| 8*a£E(/Qipi Sai^'S S3, aixISI =.(LQ1)2| 
EE(Qipi 8fOI2iltt£ BBffO. 

01 oil 2joH, Piaaioia^i "io"°i nssitfoiiAi, n liaise as vth 01 ?iEa as wfisp g(vth 

> WF1)3^, 2HxlSIS(LQ2),(LQl)2| SHXICIIOIEHfe "11"S ttaatH, 01*, XtPISOflAHfe blEa BL g as 

as vcc, xHyg upia awoii v^saoi :>isaxi afeP. 

eas, oiisa«si liaise as vthoi sina as wfi act sta (vth < WFi)s^oiife, sias&a 
e sas:i ssh aisa ass 3>si?m. nmos e^n^E-urncm;)! eaioi. asi°j ihhhsoi aoi 

U3, t= SASI a¥lfe bIMa SSI dl«f SeCVAnB-Vth'Jol^ll BO. kE SASI a?PI (VAnB- Vth')0||AH 
fe, NMOS MgHXI^EHOilOQMnllOJte £§i ^fe gJP. 

nam, ^§ aiz» §3 *, aaej as(oLATipi e 2011 u&yi eioischiah »oiams sis 

CI. 

aS(0LATl)3l 8IOiai^°l 31 2} Oil AH fe, NMOS SeSXI ^EH(nll9pi ES&EHS aSSD. 01 HH, NMOS MgH 
XI^EH(nllOpi &a8| EgSIII SfSHS, 01 » SI S(LQ1)°I EE(Q1)2J S»ag ^'CHUXI SffeP. 

OI4fOII 2| 5H, 3I2JQI0IEH3I "10"°l 0IIS£lfl|OIIAH, 3 ^aiAISEagf Vth 01 9IEa SS WFiaCI SfS(Vth 
< WF1)99, eHxiaS(LQ2),(LQl)2| aUIGIOIEHfe "10" 2JSI ^2181 XI 312, API SI 01, bISa SBOI 3ia 

a?ioii ^saoi ?iaoi sewap. 

□an, ?iEa set wfioiiahsi wiaimoi^ sse bjiioiiah, se aixi qioiehsj yaassi 

£IOIOIE(wired) OR0I 9I8HXI, 13HEIE "0"0I 2i°3 2I0ICHE OR2| §3b SaiSS £101, HPIg) HSAII^ 
S 0IS8II2, S¥3I "1"S £101 3ISJ0I BSttO. OI^SI 3|gJ a UIIBIIIIOIAIOIgOl EE 0IIS£I«!2| 

3igj gg3 yaaxisi, -tig sj4=oii m&Dmn vtmsa. 

PSOII, ^SSSfOII CH8IOI E 321 E|OliJx|eo|| msiM tfggC*. =SAI0flfc, U)|£imO|A|£| 0I&3IXIS, 

s aiass^a ^goi ana a. ^, *«sa ass vrd3 -vdr2— vdries £xj ma ah =goi ssHact. 
□an, af^biMa^oi asjaoj sife 2es ep. 

^gAioiife, ejxH, vassron sah, as rst23| as^ia sioiaii/s sxiaoi aixias(LQ2),(LQi)a si 
si oi Israel, mm, uii£inioi£i oia^ixis, am vref^i s§si2, pmos sejxi^acnioi)?! 

Eaaas sxiafe sain, am rstioi sai^s ^§an, nmos mg»!xi±EH(nio2pi hies^ehs s 

XISP. E, as AnBDI VAnB(VAnB = Vcc - Vth)S g§£|I!, b|e<yo| ag | 0 | ^ ^goj ei|gS¥P eHbl 

oich^^i ggj ^aiAis= as vth'eie asi& as«s gas *, nmos sg«xii:Q(Hio3)fe sssa 
i>, ee sAfe aaas vccs sasp. 

»SAia S3 *, as vreffe, bis^oj £ia a s 8 a^fsife ygsi aws pmos m^xi^eh(pioi)oii s 

■ 4= aaSS ^§812, biaS!0IIE£l«2| 91 E a Oil P5V3I ^§£12, aej^OI 91 E a Oil VRD3 

31 2!3fSP. 

?iEa aaoi vrd3oiiah2i =§21 §3, wiasiasi ^aiAisE as vthoi ?iEa as vrd3sp ervtn 

> VRD3)S^, ga^3| S2XI S2HS, EE SAfe asaa VccS SXISP. 01 an, NMOS 
SS!Xliia(nl09),(nllO)3| Eg^fEHS SO, 

□ El 3. S3 AI2J §3 g^g2| aS2J as (0LAT3), (0LAT4), (0LAT1J3I £ 3011 PPfc« POISOIIAH 
8f0iea«S ^§301, NMOS egHXi^EI (nll3),(nll4)3l ES^EHS g§SO. 

onasissj ±aiAiaE aa vth 01 9iEa aa vdr3 aa m nmos Eajxi±a(ni09)fe essid a 
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□ . W&M, 2JiXlsl£(LQ2)2] H>aEE(/Q2pt T21 SI!, 0l£ISI£(LQ2p> "1"^ BBSO. 

a3(0LATip* 8(0iaiVS ^§aS, NMOS E.&X\±E\(nll9)D\ Eg^EHS tfSSO. 01 OH, NMOS 
e gH XI ^(n 118)2] ^101^2^01 2HxlSl^(LQ2)£l Q121 £^011 (H£f 8>0l6il*^ g§SCH HEES, 
NMOS e^xi^EH(nll8)£ EBtfEHS a^SOi HQ. 3Eia f NMOS SHX|<*H(nllO)fe £§8f2 HO. 
QJSf/H, d^(0LATl)OII ^SSJS, 0!xl£]£(LQl)2] S} aEE(/Q2p> T2£ SOI, 2H*IS]^(LQ1)2| 
EE(Q2) 3 J "1"S KB BO. 

oigon 5j6H, o»Ea«2i liaise aa vtw* 01 $iEa as vrd3 sci mcvth > vrd3)§^, 
e«xisj^(LQ2),(LQi)2j auiaioia^ "lrsffiSBD. 

SB, WI2£I«2| LIAISE S3 VthOI SIEtf BB VRD3 OlSh (Vth < VRD3)0IS, aiHS£fa#l£0 S 

«as3f sa di^a aas asjsm, nmos ^xi^euhiosp* es^ehs aoi, asisi jhuh^oi sjoj 
ua, ee SA2I a?ifcr aaa cm a* ee(VAnB - vw)so. DfiiEg, nmos^xi^q (mo9), 

(nllO)fe BS8I £§6[XI BtfcQ. 

□ aiI2, AI2! Si ^, <1!^(0LAT3) St (0LAT4pt SFOIMfflS ^§£12, NMOS 
MaXI£EI(nll3) f (nll4pi ES«EHS «9£IIIB, NMOS ^Xl^a (109)*=: ^261^ EgohXI a^rO. 

oaAi, ^xi*]^(lq2)£j ^ehj s^as sjchuxi a^o. 

6!£(0LATip* 8(01 aiHS NMOS MgjXI ^El(nll9)3t ES6JEHS ^§9Q. 3B0I, NMOS Mg« 

XI±a(nll0)S &a6l^ ES8HI SJfeO. U-2MH, 2HMSI£(LQ1)2| EE2J ^28 S01UXI 8feO. 

□goii, $jEa aaoi VRD2011 gsscn ^soi senao. ^E<y aaoi vrd2oh/h£I aa, wisai 
*J2j liaise aa vthoi aa vrd2sd g(vth > vrd2)3^, «a^ isji soog f 
sa^ aaas vccs sxiso. 01 an, nmos MgHxi^a(nio9),(niiop> es^ehs so. 

BI9AIB 312}^, g^S2| <M^oi ^m(0LAT3) (0LAT4P* 810191 US £9312, NMOS 
sgHXI±a(nll3),(nll4p> ES&EHS *SSP. 01 Iffl, NMOS ^X|^EH(nl09)^ EgoflQ 2I£°£, 2d 
xlSJS(LQ2)2J BBicE(/Q2)^ V2S 312, 9ixl£JS(LQl)2| EE(Q2) "1"£ BHBtt 

oi6foii 21 sh, ous&itfsi liaise aa vth^ 01 $je£ aa vrd2 ecvth > vrd3)3^, 

2Jixl£IS(LQ2),(LQl)2J SHxIQIOIH^ "10"2S BSBa 

kb, his ami a ^BiiAiiE aa vthoi ^je^ get vrd2 oisf (vth < vrd2)ois, aaa&snMO e 
^a^f man ui^a aas asjsm, nmos egjj|±EKHi03pf es^ehs acn, astsi xhhh^oi ^oi 
ua, inH sA£i a^t m§a aaa oi^ ee(VAnB - vthoso. naES, nmos ^xi^eh 

(nl09),<nll0)fc &asi EgoFXI 8^0. 

819 AIZJ Si ^, S^B2| <M^oj <M^( 0 LAT3) §y (0LAT4pf ohOiai^^ ^§£J2 ; NMOS Mg« 
XI>iEH(nll3),(nll4p( EBtfEHS NMOS MidXI ^Ej(109)^ &aol^ ES8HI S^SHS, 2Hxl 

sj^(lq2)°i kE°i yas hoiuxi a^p. 

□soil, ?iE<y aaoi vrdioii ^ssch ^^oi sshsu. ^ina aaoi vrd2oiiaioj a a, cnieai 
tfsi ^eiiAisE aa vthoi ^ina aa vrdisd ecvth > vrdi)§^, ^aaoi 212°^ tE 
sa^ a^aa vcc^ sxisq. oi an, nmos Mau^Ei(nio9),(niio)fe es^tehs sxiea. 

nam, hsais sui^ s^ssi <m^oi <Ms(0LAT2ph 3(oiaiss nmos 

eeHXI^ei(nll7)^E8^EHS SSSO. 01 ttH, NMOSM^i XI^Ei(nllO)^ ES8H1 HO. E, NMOS 1= g« 
X!^EH(nll6)£J ^101^2^01 EHxIsJ ^(LQ2)2J (/Q2)S^0il oa 8(0I9IVS SCH 2i2°S, NMOS MgHXI 
(nll6)E EB^EHS ^§©0. ©afAi, <M^( 0L AT2)^^ 8>OI5ll«J^ ^§32, 2HxlSJ^(LQl)2J tfSk 
E(/Q2) D\ "0"o^ £JH, 2«X|SJ^(LQ1)°I inE(Ql)^f BSBD. 

oi^oii 2joH, nisaiflisi ^eiiaise aa vth^f 01 ^ina aa vrd2 so s(vth > vrdi)^^, 

ajxlSJS(LQ2),(LQl)2J EHxIQIOIEi^f "01"S B8BO. 

kb, cwsai^sj ^siiaise aa vthoi «Ea aa vrdi o\t>\ (vth < vrdi)oib, aias^asso m 
m& biMa aas &o\mn, hmos ^x\±e^(hio3)d\ eb^ehs sich, asjsi xhhh^oi aoi 
un, ^e sahj a?ife ui^^ S8 j a ens* eecvAnB - vth)so. nass, nmos 

Sax|±E«<nl09),(nllO)fc &a8l £8SfXI a^o. 

□ ail!, H9 Ala Sa ^, g^S2J d^oi ^i^( 0L AT2)^f 8>0iaiU£ ^§32, NMOS ^S«XI±EKnll7) 
D\ EBtfEHS «§SQ. DHU, NMOS M^jXI^EH(llO)^ &a3l^ ESofXI 2HxlsJ^(LQl)2] 

jrE°j yas ^'ojuxi a^o. 

E, E 4^ a/d, SS2I0II 2J6H XlieiEJCH H^ ^1^ OflaillOl 8x1011 Q\m& S^^^ KE«P|2!S»2| 8J 

aioio. 01 s^ibs KEflPisjsate oiiEaioiaioi(iii)2i, bi^^ aa^^sj^(ii2)2i, ^s/wiainfoi 

XJICHsJ^(113)0il 2JSH ?aSD. 

0iiEai^(2ii)^, oiieai ^§ui OH^^'^gE^ hh^k ^p^e^ ej ch ho. k^sj oiisai ^^^^ 
biMa(BLO)oii s^q^i, os oiisai ^§^8 biMa(BLi)oii s^a. 

CHIEai ^§H8, SSg^lOieg ^[Xl^ g«B« ^E^l PiejgXIS 0l¥OUIfe OIISaiM^XI^Ei^f 5{1 
S S^S NAND ^§H2S Ol^OiaO. 01 NAND ±^%!2i OilEai ^^i XI ±Ei 2J ESiejOl a^^ilOI^S 
2|2| g6K* bl^^(BL0),(BLl)01l S^SO. §g 821 0il£ai*J2| HI0JPH0IS3J i§2| ^iE^OII S^CI. 

£'H Ajssfoi 8xi2j o« qioih^ ihioixi b?i^ nissifloii ^iaso. 
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blM<9 S2J«^SJ£(212)fe, NMOSSgHXI^a(N101- N114)a! 2JbHEH2| 2J S S? HI £1 8 g&SIOl OI^CMXI 
i- eHXI2EIS(LQ2) < (LQl),(LQO)0ll 2|8H ?SSC(. SE, tilgtf aSgasi£(112)S?ab 
S&(VB0),(VB1),(VB2),(VB3)2| §=£I2J0I S££!D. 

uisd agfBgas(ii2)oii °isH, 3|2jaioii, ijisqioiehoii m§ meg gojoi g^aoi 
oil 2 £i oi ai oi(iii)°i oflsaitfoii — — • ~ - 




saiohs, oii2£ioiaioi (211)21 oiie£i^2i liaise?! ggEioi oioieisi ^eoi asiaa. 01 mi, shxi 

£I£(LQ2),(LQ1),(LQ0)2| 3|S!EE(Q2),(Ql) / (Q0)0lliir, 0J0IEH3I Q3ES0H gg£IOI 2>D. 

^s/mi£inioi Hioias(ii3)fe, nmos ms!xi±eh(niis) -(nhi)s ?ssa. oi mm/ms.\mo\ x\o\si 

S(113)fe, ^SAI Efe UIIEimOIAIOII, aixia^ (LQ2),(LQ1),(LQ0)2| &EHS HlOISIfe 2J0ICK ^s/mi£im 

01 HI0HSIS(113)^EHi=:, 6JS(0LATO)-(0LAT9)2I §3£f°J0l £fSQ. 01 <Mg2| (0IATO) 
-(0LAT9)2| § = £ISJOII, S±tj2| 6!S?I ggga. ^S/bll£IEIOI XIIOHSJS (113)21 NMOS 
egHXI±EH(N115)-(N116)2| 5H0|e S = ° ( t = SA0) | g^goi 2JD. tE SAfc OII2£IOiaiOI(lll)2| D)| 
SEI«I2| ^aiAI»E» !c = S BO. 

EE SA2I b|e^j(BL0)3l2| AlOIOIIfe, HLHgJ-21 NMOS MgHXI^H(HlOl) SI (H103)3I £|§S g^iQ E 
EE SA2I blM^(BLl)2|2| AIOIOII, HU&2I NMOS sgHXI^EI(H102) S (H104)3I g^SCL NMOS 

£g« XI ± El (H 103)21 3IIOIMS = 0ll 0|Eai^CI3E t!S AIB3I SSSCI. NMOS egHXI±EH(H104)2| 3)1 01 S 
S = OII 0IEai^CI3EdS AiN3l I3Sa. NMOS MSHXI±EH(HN101),(HN102)2| 3)101^2=011, fl|OH<!JS 
TRN3I gi@D. 

EE SA2I gXI£l°J GND2I2I AIOIOII, NMOS SgHX|^EI(nl0ipi g^BCf. EE SA2I SS!2g/ Vcc(0llg S 
S, 3.3V)2| g = £}2Ja2| AIOIOII, PMOS MgHXI^EH (P101)3| g^SD. NMOS E§HXI^EH(N101)2| 311 01 e 
a=0llfe, HI 01 2 S DIS3I I2SD. PMOSSS!XliEH(P101)2| 311 01 = on fe/ <m S Vref 31 SB&Q. 

EE SA£r blS* 2 gfgJgi 21^(212)2121 AlOIOIIfe, NMOS egHX|>.EH(N102):>l gXISOl 2!Cf. ^ NMOS 
e gd II ^ El (N 102)21 Eai£iC| EE SAOII a^SU. NMOS Mg« XI ^ EH (N 102)21 NMOS 
egtjXI^E^NlOSJXNlOSMN^MNlO^^ EaiSJOi! i^SD. NMOS S S! XI ri: EH (N102)2| 31101 = 2 = 011 
fe, HIOI2S PGMOI 

NMOS MgHXI>:EH(N102)2| 2 &J VB02I g = £|2J3J2| AtOlOO, NMOS MgdXI ±EH(N103),(N104)3| S 

iS 3^8 CK NMOS MgHXI^EH(N102)2| ±±2i &® VB12I £iejjtf°| AIOIOII, NMOS 
MgHXI^EH(N105),(N106)3| iJi£ g^SCI. NMOS S§H XI ^EH(N102)2| ag} V B22| =g£|oj2}2| 

AIOIOII, NMOS SgilXI^EH (N107),(N108)3| S|gS g^SCI. NMOS S g« XI±EH(N102)2| VB3 
21 g = £}2J ;»2| AIOIOII, NMOS SSSXI^EH (N109),(N110),(N111)3I g^giCh 

2HxlSI£(LQ2),(LQl),(LQ0)fe < 2f2| 3|2jEE(Q2),(Ql),(Q0)^, 3 ^S^iajEE (/Q2),(/Q1),(/Q0)B 31X1 

2 2!P. □ £12,/*= «JSi UBUIt HIS 21016113 2JQ. 

2HxlSJS(LQ2)2| £!S3|ejEE(/Q2)fe, NMOS Mg!!XI>:EH(N104),(N106)2| 31101 = 2=011 g^SD. OIXISJ 
S(LQ2)2I 3|2JEE(Q2)^, NMOS eg« j|^ a ( N 107), (N109)2| 3||0|eO|| g^@CI. 

2HXISI^(LQ1)2| &}SEE(/Ql)fe, NMOS SgHJl ±EH(N103),(N108)2| »|OtSS^0il g^SCI. 
3IX|2IS(LQ1)2| 3|2?EE(Ql)g NMOS MSSXI^EH(N105),(N110)2| 3||0IMS=(MI S^@C|. 

eHXia£(LQ0)2| S}SEE(/Q0)te, NMOS Se!XI^EH(Nlll)2| 31101^011 S^SD. 

£, 2HxlSJ^(LQ2)2| 3|2}EE(Q2), 0IXI2IS(LQ1)2| 3I~EE(Q1), SXXISIS. (LQ0)2| 3|2}EE(Q0)2| 2^2} 
31 gX|£|oi3}o| Af0 |o,| # NMQS egHji^Q (N112), (NU3),(N114)3I 2,^21 g^BD. NMOS 
MSSXI> : a(N112),(N113) / (N114)2l 3)I0|ES = 0I £l«6!i RST2I S=EieJ0« g^SD. 

^g/tillEIIUOl HI OH SI ^(113)011 SIOHAH, NMOS £g«XI^EH (N115), (N116), (N117)2| 3)101^2 = ^ EE 
SAOII g^SD. NMOS l?HIIia(NllS)2| Eai2J0| 0)XiaS(LQ2)2| y2 3|ejEE(/Q2)0ll g^SD 

nmos egHji^a^nejoj Eaiejoi oixisjs(lqi)2| ys3ieii E E(/Qi)oii g^Ba. nmos 

SS!XI>:EH(N117)2| E £11 2! 01 aiIISIS(LQ0)2| yS3|2jEE(/Q0)0ll g^BCI. 

NMOS egHj|^EH(NU5)2| ±±2i gXI£t°J2|2| A|0|0||, NMOS gJXI^EH (N118)3I g^SEIfe SAIOII. 0I2J 
Si?2S, NMOS Mg>!XI^EH (N119), (N120), (N121)0II 5JiS^ g*SO. 

NMOS egHj|-i.EH(N116)2| 4^31 NMOS SaXli:EH(N122)2| Eaie! % NMOS ^g!!XI>;EH(N127)2| Eai2J 
Oil g^SQ. NMOS SgHj| : A :EI ( N1 22)2| ^^21 gXI£l2J2}2| AIOIOII, NMOS Sg«XI±EH(N123),(N124)3| 
= ^Sfe MAI Oil, 0121 NMOS M§SX|^EH(N125),(N126)5| JJ1£ g^SQ. 

NMOS SS!!XI^EH(N127)2| ±±2i gXI£l2J2l2l AIOIOII, NMOS SgHXI^EH (N128),(N129)3| 5|gS g^ 
£1= SAIOII, 0121 gggo S( NM0S Egixi^EH (N130),(N131)3I 5|gS g^BQ. 

NMOS Mg«XI±EH(N117)2| ±±J\ NMOS g S!XI^EH(N132)2| EaiSJ iy NMOS Mg«XI^EH(N137)2| E5II2J 
Oil g^SD. NMOS M§Hi|>. a ( N1 32)o| ±±s} gj|£>oi^oj MOi0 \i i NMOS MS!XI^EH(N133),(N134PI 
S^tlfe SAIOII, 0121 S§5Jo^ ( NM0S egHXI>iEH(N135) ( (N136)3| 5|^S g^SQ. 

NMOS Mg«XI±EH(N137)2| ±±Si gXI£l2i2l2| AIOIOII, NMOS ^§HXI^EH (N138),(N139PI g^ 
3= SAIOII, 0121 Sg5<ES, NMOS SgSXI^EH (N140),(N141)3| g^@D. 
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= S/Wi£imOI XIIOiSJ£(113)©S^afcr, <y^(0LATO)-(0LAT9)°l §2£f£!OI E££!P. NMOS M^II^i 
a(N118)°J ^101^2^01 d^(0LATO)2l ge^eiOil S^SP. NMOS M2!XI>ia(N121)2l 3101^2^01 
<y^(0LATl)2l g^aiejOil S^9D. NMOS §=€dX!^£l(N124)2J 3101^2 = 01 £1 ^(0LAT2)2J SSSjeJOII 
S^SP. NMOS ^£dXI^EH(N126)°J 21101 S3 ^01 6IS(0LAT3)2i g^PejOll S^@P. NMOS ^£1X1^ 
Ei(N129)£J 5IIO|sa = oi d^(0LAT4)°J §3£}°!0il NMOS MgH J|^a(N131)SI ^101^^ = 01 

d^(0LAT5)SJ S^£l£J0il S^SCI. NMOS M2!XI ^B(N134)£J ^101^2 = 01 <5J^(0LAT6)Sj §3 £12! Oil 
S^SP. NMOS M^XI^Ei(N136)2J 01^2 = 01 £!£(0LAT7)£J SS^SJOII S^£P. NMOS M£!XI^ 
EH(N139)2J ^101^2^01 £]^(0LAT8)£i §3£*eJ0il g^SQ. NMOS Mg« JI^Ei(N141)£J :H!0IS2^0| 
<y^(0LAT9)SJ S^BCt. 

2HxlS]S(LQ2)2J y2^|2|tE(/Q2)b, NMOS §= 2!iXI^Ei , (N127),(N137)2J 3||0|ea = o|| S^SP. 2Ji 
Xl£J£(LQ2)£>| ^l^icE(Q2)^ # NMOS M 21X1 ±&(N 122), (N132)°l ^|0IMS = CHI H^SP. 2HxlSJS(LQl) 
2J BBinE (/Ql)=, NMOS (N135),(N140)2| }j| 01^2=! Oil S^a. eHxlSJS(LQl)Sj 

E(Ql)£r, NMOS MejXI^El(N133),(N138)S>J ^1101^2^011 g^9P. £Hxl*JS(LQ0)2J BHicE (/Q0)£r, 
NMOS M^XI^:EH(N128) / (N123)2J JflOIMB^OII S^SP. eHxl*]^(LQ0)S| 21 ^E(Q0)fe, NMOS ^&X\ 
^EKN130),(N125),(N120)£J ^10! MS ^011 S^SP. 

2Uxl2J£(LQ2)H] }|^inE(Q2)£} W (100)5} 21 AIOIQI, NMOS M^XI^Ei (N151P* S^SLH, EHxISJ 
S(LQl)£j }|2^E(Ql)2f, W^afi!(I01)a2| AF0I0II, NMOSMI«XI^El(N152Pf §^2, EUxlSJS(LQO) 
9\ 3|^E(Q0)£f ffl±ae!(I02)»2| M0\Q\\ t NMOS M£jX|^EKN153)^ g^@P. E, ^^^lOIS^AHSJ 
NMOS MgHXI^Ei(N151) # (N152),(N153)2| >1I0IMS^0I <!J^(Y1_0)2I S3»e!0|| S^EJP. 

pgoii, Di^m^m gs»p. ^eibfoiAioij^, pgmoi sshuoii ^§92, nmos Mg«xi>iEH(Ni02):n 

UlESgEHS ^XISCH, a|e < y ( BL0) / (BLl)0l dlM£j g °m£Ss]^(112)2J 2JUI3S(LQ2),(LQ1),(LQ0)^ 

a enscH aa. 

DlSJf ofOISll^S g§£J01, TRN,AiB,AiN^ (Vcc - Vth)S g§BP. dlMd (810,(811)01 

a xi eii at on gsaoi aa, 

01 ^ EH Oil AH 3IS0I }|g@ g^, d^(Y0_0)^ 6f0iaifflS ^§301, D\°*Q\0\E\D\ 
eHxl^J^(LQ2) / (LQl),(LQ0)0ll EJ^SJCH ^XI^P. 

□ ^, <Mn(DIS)^f Sal MS dlMd(BL0),(BLl)0| 3XI£fe!2S¥EI BiSD. 3£IH, ^11 

thu a : r> a :*i "ii \f. M ni uni ai hi Mi/rui » t= i-m <=: i i in i -r.i r> i \ — > u t-j r— t ■ r— , ■ ■ ■ — . , , , . _ ,, .... _ 

■ iMi,niE>,miM^r vv_i_ui oruiaieiwig — 3A1 oi^d ^Aiuii, cj Vrervr Soi isil 

S01, PMOSegHXI^a (PlOipf SUSP. OISM), blM^j (BL0),(BL1)0| S9S8t VccWI 

taaa. 

^igjAioiit, oiHai^d^s <y§ia ji afg ^21 oi^ai^, 011s se ainoi snails an, tis pgmoi oh 
oiam's vB3^f d\s a&°s an, as vb2h am sgt°s an aa 

vbidi agf°s an, aa vbos sxiaiss as^ gssa. 

?l2JQI0IE)^f "00x"(xfc 0 SEfe 1)2J S^OIIfe, EHIiaS(LQ2) §y (LQl)a ejain=(/Q2) SI (/Q1)S, SfOlfill 
BIOIU. □£HHS, NMOS S gH XI>:EH(N103),(N104)5f Eg^EHS an, b|e£(BL0)e a gf(VB0)(g II Sim) 

^IS,'ai0ia3»h "01x M a S^OIIfe, NMOS Sgjjxi^EH(N105),(N106pf SES^EHS an, d|e<y(BL0)g, 
aa(VBl)OII a§9Q. 

PISIBIOia^ "10x"a S^OIIfe, NMOS M§HX|^EH(N107),(N108pf SES^EHS an, b|Sa(BL0)S # 

aa(VB2)oii ggaa. 

7ISQI0IEI7I "HO-a S^OIIfe, NMOS Sg!lX|^a(N109),(N110),(Nlll)5| Eg^fEH^ an, tilMd(BLO) 
B, aa(VB3)0ll asaa. 

^ISaiOIEH^f "lira S¥0llfe, a&(VB0)-(VB3)oS¥EH OiS! nn^E diMaa xtssp. n£H°S, HIS 

aa sag, vccams sxisq. 

oi^fsi HMAii>iO)i asD, a§ibiga(BLO)oi ^isaioiaoii us aass g§s ^, ^isaoi ^laaass 
«§an, bia^isj ?^naoi ^isw^aass ^gacn, ?iaoi geHacj. 

□soil, meiwoi ^ssskwi as^ e ss ssbkm «aeo. 

wiaintoi gafoii/dfe, lsia ^iaoi oiofa "000", "ooi", "010", "oii n / "ioo". n ioi ,, . ,, no"a 3ia«i 

BD\ S8HSQ. 

01 011 011 ah fe, feg aigg^a wieimoi^i saiaD. ^, 91 sa aas 

WF7— WF6— >WF5— >WR— >WF3— WF2— WF1°S e» ^^Oj £111101 31 goHaP. 0I8K Wl£im0lg5f 
i?JI|5!2£§gga. 

an, i!s vref^f sai^s ^§an, pmos mshxi±eh(pioip> es^ehs ^naa. e, a^ trnoi 
(vtrn = vcc- vth)s ggan, biMaa aaoi as TRNa aisais^a ^bjoioi^^ ^hiaises 
a vth'&n ssis! a ass sag nmos g€!!ii^a(HNioi)fe sissan, ee sa& aaaa vccs 
saga. 

8I9AI3 SB as Vreffe, blM^o, £|3 S = g e&olfe °>m°l E^m PMOS egHX|^a(PMOS101)0ll 

si 4* »b asss ^§oin, biaejoiis£i^a siEaoii psv^i ^§an, aej^oi s^g 9iEao« 
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as, :>is,'ciioiei:>i "000-21 wiaimooi sshsp. 

o\d\m, oiiesiga ^aiAigEas vttoi ?i=<y as wF?ea g(vth > wf7)s^oii^, soil an;>i s> 
sxi & i °2£, bisa ase Esioixi an, t= sAfe asas vccoii $?xian, nmos 

Mg«XI>:EH(N115),(N116),(N117pi Eg^EHS SXISCh 

□ Sin, SJg SI m, m±M2i <ysS! aS(0LATO),( 0 LAT2),(0LAT6pi £XI 8IOI2Hg!£ g§SD. 

aS(0LATOpl o(0ieilg|°l ?IZ.H)l|AHfe, NMOS Mg«XI>;Ei(N118pi Eg&EHS aS»SQ. 01 M, NMOS 
g!!XI±EH(N115pi Eg&EHOIES, £HxlSI£(LQ2)a 5}aEE(/Q2pi SaiUS £101, SHx|SIS(LQ2)°l 

EE(Q2pi sioiaisis yaejch 

<ys(0LAT2p> sioiai«/a ^leioiiAHfe, nmos sa!xi:£E)(Ni24p> Eg^jEHS a&@a. 01 cm, NMOS — 

§HXI^EI(N123pi Eg&EHOHAH, NMOS = g«X|^E|(N122pi E Eg&EH^ S&aOl &in(£HxlSIS(LQ2pi 
gJSojn J!2H£), NMOS S£«XI^(N116pi Eg&EHOIHS, EHXISJS(LQ2)2| &jaEE(/Qipi £31*1 

s an, 8Hxisi^(LQi)a ee(qipi sioiaii/s ^a&a. 

aS(0LAT6pi 3IOiai*.'a :>l^0HAHSr, NMOS Sg«XI ±EH(N134pi Eg^EHS a&SQ. 01 (D), NMOS M 
?i!II^E)(N133)?l Eg&EHS a&BOl Sin, NMOS SgHX| A. a (N132pi Eg^EHS a&aCH SJn(2Hxl2l 
£(LQ2),(LQipi 2J2ES), NMOS ee!XI^EH(N117pi Eg&EHOIES, 0IXl2IS(LQ0)a SISE 

e(/qopi sai^s an, 2Hxi2is(LQ0)°i ee(qopi ofoiam^ eiae^a. 

oi^oii °\m, ^lejaioiam "oocra chis£ioiiah, n ^aiAiSEas vth 01 ?iEa sa wF7aa g(vth > 

WF7)§^, SHx|SIS(LQ2),(LQl),(LQ0)a SHxiaiOIEHfe "Ul'S &S8f2, 01^, XHIJISOHAIfe blMtf BLS 

asias vcc, iHyg hp iej a?) oil ^^Maoi :?igjaxi afs=a. 

sa, onssitf 21 ^aiAisE as vthoi ?iEd as wf? aa sis (vth < wF7)s*?oiife, aaa^a 
-set e sa biMa ass asisin, nmos Miwxi^afHNioipi ssioi, asia maKMoi gj 

ee SAa a?ii= bisa asia chb* §s(vtrn - vth')8t?n eo. ee sAa (vtrn - vth') 

OilAHfe, NMOS EgHXI>iEi(N115),(N116),(N117)fe g*aSI Egg 4=fe SO. 

3£IH, gJ§ Ala 3i W±M°} tlS.21 6!S(0LATO),(0LAT2),(0LAT6)JI ££:Xl 6l0iai«!£ gg&CI. 

aS(0LATOpi 810! aiw'oj 3IZhOB/Hfc NMOS SaX|£EI(N118pi Eg UlSa. NMOS 

M£HXI>iEI(N118pi Eg 4fEHS £81X1°?, NMOS M^XI^Eri (N115PI gtaSI EgaXI &2HS, £Hxl 21 

^(LQ2)a EEa eias sjchuxi sferci. 

aS(0t_AT2pi 6101 ai8i!S ttHfe NMOS MgHXI^EH(N124)5f Eg gEHS bfSQ. 01 (01, NMOS 
egHXI^EH(N122)3| tJIEgaES(SHxl Si S(LQ2)a EEa SISS BWUXI 8f2HI), Eilxl SIS(LQl)a 

EEa sag sjchuxi af=p. 

<iJS(0LAT6)?l 8101 aig/gJ Mfe NMOS SaXI^EH(N134pi Eg 6fEHS bf£!Ct. 01 CO). NMOS 
SaX|^EH(N133)^ blEg «EH, NMOS MaX|^H(N132P» blEgOl °S(eHxlSJS(LQ2,LQl)a EEa ffi 
fig ^(HUXI S22S), £Hxl SJS(LQl)a EEa OTg fe'CHUXI SffeCf. 

itf£fAi, 3w aioia^i "ooo'ej oiisbi ms., □ ^ liaise asi vthoi 9iEa aswF7ea 

^S(Vth<WF7) 3^, EHxl SJ£(LQ2, LQ1, LQ0)a £HxlQI0IE1fe"000"ei XH SSI SOI, XH3I» A|0)| bl^a 

asoi ^i^a?is ^§aoi 

asm, Dim aioie^j-ooi-e! wiaimopf oi^oiacj. 01 on, <y§i ?iEa a&g wf5em ^§gjci. 
ot^iAH, oiis£i ft-a ^aiAisE aei vthoi 9iEa a^(WF6)ap s (vth<wF6) s^ofife ^chi a^^i s 

= XI 3fg°S 2J6H, blSa SSg fflSaXI St2, EE SAfe S3 VccS ^Xiaffl, NMOS 

SgfiXI>:a(N115, N116, NU7)D\ Eg ^EHS ^XISCK 

□am, mm ai^ g^^a ^jsei <ys(0LAT5, 0lati)?i §» sioi ai^s gggp, 

aS(0LAT5pi SIOI SIS! a Dlfe NMOS SaiXI>;EH(N13ipi Eg &EHS bl£!CI. 01 CH, NMOS 
Mg«XI^EH(N130pi Eg «EH0|ffl, NMOS egHj|^EI(N127)?l Eg ^ EH 01 01, NMOS SaXI^EI(N116)7f 
Eg 4JEH0IHS £Hxl SIS(LQl)a £>a EE{/Q1)3I SI SOI Sffl, SHxl Sl£(LQl)a EE(Q1)5| SIOI 

aiss yagiD. 

aS(0LATipi 8101 aig'g.' COIfe NMOS Sg«X|±a(N12ipi Eg ^EH?I aDI, NMOS £g«XI^E|(N120pi 
Eg ^EHOIOI, NMOS gg«XI ±E|(N119pi Eg ^EHS SS»aOI 2iE0l, NMOS SgfiXI^EHfNllSpi Eg 
6fEH0IHS 2HXI 3U£(LQ2)a fiffi EE(/Q2pi SHU 01 301, EHxl SJS(LQ2)a EE(Q2)^I 8101 ftlgl 

s yasci. 

cd£iai, aioia^i "ooi-ej cHisai ms., n liaise as vthoi 9i=a aei(WF6)aa 

S(Vth>WF6) S^, EHxl SJS(LQ2,LQl,LQ0)a 2Hxl QIOIEIfe BBS ^, IH^I^ AIOII blg^ B L8 

aa a& vecs ^§an, xh^s hpis a?is ^^Mgoii cdsi oi^gj qioiehe ?i^axi 

oiiaai gsi ^siaise as vthoi ?iEd as(WF6)eci ^g?(vth<wF6) s^oiife aia a^ 
2D e m awJi s^^ biM^ asg? goixin, nmos mshxi>:ei(hnioipi 3i§jesmi ama ihuhmoi 
^•oiu EE(SA)a a^ife bi^a asai ^a ^oiaa(VTRN-vth'). E=(SA)a a?)7i vTRN-vth-oiiAife 

NMOS ^aXI>:6l(N115,N116,NU7)S &a6l Egg SO. 
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3£I2, S3 AI2i S3I ^, g^°| dSe! a£(0LAT5,0LATipi g» SfOI aiUS ggSD. 

<ys(0LAT5pf sfoi ams m$= nmos sg»!xi±a(Ni3ipi e§ &>ehs bmct. 01 an, nmos 

MS!Xl^a(N116pi S»a8l Egaxi S(°E£ 2HXISJ £(LQl)°l E£°l g}Sg gJCHUXI SfeCh 

tiS(0LATip> 8101 flip^' CDlfe NMOS SgHXI^6i(N12ipf Eg HJflXIEJ, NMOS 

Mg«XI^H(N119pf HIEg &>EHOIE£, aiXI S1£(LQ2)°I EES gOJUXI SJferD. 

w&M, D\m aioia:n "oor&! miaa sis, 3 liaise as vthoi siEa as(WF6)sci 

£fS(Vth<WF6) S?, EHXI SJ£(LQ2,LQ1,LQ0)°I SH XI aiOIE)fe"00rej XH Ss*aXI S3, A| Oil bl 

sa asoi asis ggaoi ?is s ^i 

oioi, ois^ns, « = a as(WF5)°i 3is Qioia^i^ "oicei mieai gs, 3 liaise as vthoi 
^Ea as(WF5)ea s (vth>wF5) s^oiiej zhxi sj^(lq2, lqi, lqo)°i aixi qioiei^^ -iii-s e*a 

BE^ XII01SQ. 

siEa as(WH)gj 3^, ?m aoia^ "oirej oiieai is, 3 liaise as vthoi siEa 

aS(WF4)SQ a (Vth>WR) EHXI 2J£(LQ2, LQI, LQ0)°l 2HXI QIOia:>l "111"? 

si=<a as(WF3)2i 3^, aioia:n -loo-a misa gs, 3 ^siaise as vtnoi 9iEa 

aS(WF5)SP S (Vth>WF3) 3^0116} 2HXI 31£(LQ2, LQI, LQ0)2J SN XI' QlOiei^f "111"S e>aa£^ 

xiiotsa. 

?iEa as(WF2)°i 3i« a\o\&D[ "ioi"9J miaai g^, 3 liaise as vthoi siEa 

aS(WF2)2P S (Vth>WF2) 3^01ie> 2HXI £JM(LQ2, LQI, LQ0)°l SHXI QlOia^f "U1"S &}a£JE^ 

mo\<&a. 

^Ea as(WFi)°i §?, j\m hioiew "uo-ej otieai gs, 3 liaise as vthoi ?iEa 
as(WFi)ap m (vth>wFi) a^oiie* enxi sjs(lq2, lqi, lqo>°i ehxi aioia:n -nrs. sisse^ 

9) = a as(WFi)oiiAH2) mz\mow sea sjucmia), a aixi aioias eia ass sjoiche or^ 

*IoHXI2, 6m£fE "0"OI «|og, 2101 CHE ORSI g^fe g? ejlgjOl £10) IH?I^ HS/dl^S OlSSffl, E 
^\ "1"0I £ICH 2J°3 31^01 fSSD. OI4fS Dim » tfl|£|IUOI AIOISS Eg tHIEEl £'01 ggol D\m 

a§OII, §^CHI CH8H E 6g S2SfO| gg&Q. AlWIfe ^d, Xdl CH iJi RSTS ^§ ^12} ShOI ai 
«98(0I eHXI SJ£(LQ2, LQI, LQ0)2I ^|2J^H (Q2, Ql, Q0)S S^ISf^D. E, BH£III}OI 

mia ojs.^jxis, sjoi enssoiiAH^a oi^cwaa. ^, ?ie<h ass vrd7 — vrd6 — vrds — vro» — 

VRD3 — VRD2 — VRD1S §X> 

Aioiife wiEinjoi raa o^^fxis, ^a, <i!svref3^ &m£ ^saoi, PMosee!ii> ; a(Pioi)?j 

Eg SXI^Q. E, a^TRNOI VTRN (VTRN=Vcc-Vth)ES ggSW, tlie^oj a g| 0 | TRN a) 

^chiahvei sijahoioi^^j a& ^aiAisE as vth'^M ssh@ as£§ gas am, nmos 

= g«XI^Ei(HN101)& ?2 25SI2, EE(SA)5= SS 3S VccS SaEiD. 

ai^ ^, asvrefe disgoi £i3a^s s^sf Besi awe PMosMeHxi±a(pioi)s °a»| 

Sf ^ SJ^ SS2S g§£lffl, tiiaej DIIEEI «2| 9IEa0il P5V^ ^§301, <ye!SO| SIEaOII 
VRD70I °1D\&Q. 

9)Ea aSOl VRD7CHIAH =iS §3}, 0IIS£l^°J iaiAISE as VthOI 9IEa aS(VRD7)£Ct s 

(vui>vrd7) 3?, m&mi\ s=xi sschi wsi EE(SA)b as as vccs ^xiaa. 01 oh, nmos 

XI£H(N115, N116, N117)^f E§ QEHJ\ SD. 

e, s§ Ai2» sa m, liM asej <d ^(blato, 0LAT2, 0LAT6)?^ smi aiss g§sa. 
aa(0LATO)?^ shoi ai^s nmos ^.&x\±&(tm8w ^ehs «sao. e, nmos se«xi 

^El(N115)fe ESaCH 2iEES, SHXI 3S(LQ2)a EfS EE(/Q2pf "0"0I Q01, SIIXI a^(LQ2)SJ 
EE(Q2)?r , l"S SfSSD. 

aS(0LAT2)3f SfOI aiSS ^133, NMOS =&Xl±&(M24W es ^EHS g§SQ. 01 W, NMOS £ 
g!XI±a(N123)fe E5 4fEH0IW, NMOS MgHJl^Q (N116)fe Eg ag»D. E, NMOS 

MgNXI±a(NU6)fe £§32 9l°B^.,SHX\ a^(LQl)S aa EE(/Q^^ "0"0I am, 2Hxl SIS(LQl)a 

EE(Qipri"s aaeci. 

as(0LAT6pf sfoi aiss g§as, nmos Majxi^atN^pf es ^ehs ^ggia. oi an, nmos m§h 

X|±E)(N133, N132)fe £§ ^EHS S3S»a01 SD. E, NMOS £g»!Xl^a(N117)fe £§32 2iEE^, 0)11 

sj£(LQ0)a e»a ee(/qopi "o"es aaaot, aixi as(LQ0)a ee(qi)^ g^asa. 

□ £IAH, 0)IE£l SI ^aiAISE SS VthOI 9IEd SSf(VRD7)SCf S (Vth>VRD7) S^, EJIXI SJS(LQ2, 

lqi, lqo)si so xi aioia^i "nrs yasp. 

e»a, oiisdi s'2i ^aiAisE as vthoi ?jEa as(vRD7) oi§Kvth<vRD7) ois, aia a^r asaa 
b & smD\ sa biE,y 5 Sg gojiij}, nmos saxi±a(HNioi)3f es 4JEH2I aw, asia IHdHSOl 
a'oiu2, ee(sa)°j ass dis^ S of a ^oj imacKVTRN-vtho. ois ojsh, nmos 
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egJjX|±P(N115, N116, N117)D\ 2>B6l Eg£(XI SffeP. 

EE, g§ AlZ} SB ^, g^£| d^B a^(0LATO, 0LAT2, 0LAT6p( §X( 6(01 BIIW£ g§@D. 

<ys(0LATO):>( 6*oi aais g§£is, nmos e^xi^EKNiispt Eg &ehs ^§au, nmos 

M^j XI ^EH(NllS)^ aSolfe Eg£IXI ^2E5 a XI sJ^(LQ2)2| inE2] SOJUXI S^P. 

<^(0LAT2P( 8(01 SlI^S ^§£J3, NMOS e gHX| ±Ei(N124p( Eg ^§9CI. 13 SHU, NMOS M 

HXI±EI(N122p* dlSSHHS, a XI SJS(LQ1)2| ^E2J «fS8 aOiUXI SJ^P. 

<MS(0LAT6P( ShOI aU£ «§£IB, NMOS MS!XI£a(N134pi Eg «SSa. 32HU, NMOS M 

^XI^EH(N132, N133p( dlEg£]H^, a XI SJ^(LQ0)£J EE2I B88 aOiUXI 3 = P. 

PS«I, $IE£] BS0I VRD6S £S£JO( i£@P. ^E£ BSOI VRD6S = £a 81, Oil 2 SI £'2J ±ft\M 
SE BS Vth?( ^E£j BS(VRD6)SP E (Vth>VRD6) S^, gB^3( 81S0II (!}£} ^E(SA)^ B 

a as vccs snap. 01 oh, nmos m^xi^eknus, nii6, Nii7p( Eg &qp( so. 

SE, SI 9 AI2! SI ^, £13.21 <JJs(0LATO, 0LAT2p( gx( 8(01 fill MS £§aP. 

fc!£(0LATOP> 8(01 aittS ^§£12, NMOS egSXI £EI(N118P* Eg 6fEHS £§aP. SE, NMOS M&HXI 
±H(N115)te Eg£J01 212°^ a XI £J^(LQ2)2J BB ±±(/Q2)D\ "0"0I £101, a XI SJ^(LQ2)2J 
EE(Q2P( BB80. 

£]S(0LAT2P( 6*01 attlS ^§£J0, NMOS M S!!XI:*E*(N124pf Eg tfEHS g§aP. 01 DM, NMOS i= 
§>]XI^EH(N123)S Eg #EH0IW, NMOS ^^jXI^Ei (N112)fe Eg BBQ. SE, NMOS 

Mg«XI^EI(N116)!= £§911 2iEH^, SH XI SJM(LQ1)2J BB EE(/Qip( n 0"£S BSSOI, a XI 
SI£(LQ1)2| EE(Qip( B 1"S BSBO. 

IDa/d, CH1SE.I «VS| LIAISE BS VthOI ?IEa BS(VRD6)£P S (Vth>VRD6) S^, a XI SJS(LQ2, 
LQ1, LQ0)2| a XI QIOIEH^f "110"2S BBSQ. 

SB, OilSSI fl|S| ^BilAISE BB VthOI $IEa a S(VRD6)0| 6KVth<VRD6) OIH, El 3 BSSP 

e &' aw:n sa-i bi^<y bbs ^chxih, nmos m^xi^ekhnioip* £§ ^a^j soi, a8(2j xhuh^oi 
aojun, ee(sa)2j a as dje>d aaa :*2j aotaPO/TRN-vtiv). 01 s sjsh, nmos 

M£HXI^EUN115, N116, N117p( ^261 Eg£JXI S^iP. 

E, a§ AI2! S jD- m, <m m(0LATO, 0LAT2p( §X( 8(01 a«t£ 

£!£(0LATOp> 6(01 eil^S gS£J2, NMOS egHxi±EKN118P» ^§ « fE «^ 3£iU, NMOS M 

^XI^Ei(N115)^ &a6lfe Eg£jX| SfSHS £Hxl SJ^(LQ2)£j ^E2J BBS ^CHUXI a^P. 

dS(0LAT2)^f 6(01 5)1^^ £§£!£, NMOS e gH XI >iEH(N124)^f £§ 6fEHS tfSSU, 2Hxl SJ^(LQ2)2J 
kE°J »aOI aCHUXI &2°S, NMOS Mg«XI>:Ei (N122)fe UlESaa. m&M, EHXI SJS(LQ1)£] tE 
21 BBS aCHUXI Sf^rP. 

pmoii, ?iEa aaoi vrdss ^§£Ich ^fsa. ^iE<y aaoi vrds^ oiisai ^si ^aiAi 

se as vthin ^iEd aa(VRD5)sp e (vth>vRD5) s^, ^a^^f m^xi asoii w inE(SA)^ a 

a a» Vcc^ ^XISP. 01 OH, NMOS MgHX|±EKN115, N116, N117)^( Eg ^ehs ^xiap. 
Oi^lAH, EHxIQIOIEiOII &6H/Hfe, 0I6(HJ S^M OWK ^ HP. 
®Vth>VRD72i : aMQIOI6lfc"lll" 
(2)WRD7> Vth > VRD62J : SHxl PIOI effe M 110 M 
®WRD6>Vth>VRD52! S^ : xl PI 01 EH f'OOO" 

COAH^r, ®2J S^OilE^, SHfl £J^(LQ2, LQ0)2J inESj &30I S^l, QlOI&^h "101"0I £JE^ ST HQ 
D\ 212D1, 01 HH, ©21 3^2}<2>21 S^dl SSOI DjxIXI 8f£^ 6H 0^ tt gQPf SIP. 

a§ AlZf SB ^, g^:^£| <M^( 0L ATO, 0LAT7)^( Sx( 8(01 ElliyS £§9P. 

<MS(0LATO)^f 6(01 ai^^ ^§£1S, NMOS M gHXI^Ei(N118P( Eg ^EHS ^§9P. E, NMOS egjxi 
±P(N115)b ES£JOi 2122S, 2J(xl SJ^(LQ2)2J BB EE(/Q2)^( "0"0l £(01, SHxl SJ^(LQ2)21 
^E(Q2P( "1"S BBS P. 

®,®2i S^, aeH, EHXI U^(LQ2)2] ^E(Q2)fe "1"0I £J°S, 98T8 SiP. 

6IS(0LAT7)^( 8(01 aiUS ^§£JS, NMOS £ SiXI>iEi(N136)^( Eg ^S^P. 01 OH, ®SJ S^ 

011^, NMOS s^XI±Er|(N135)^( SSHEM, NMOS s XI^EH(N132)^ Eg 6fEHS B&P. E, NMOS M2i 
X|^EH(N117)^ Eg£JH 2i°E^, £Kxl £J£(LQ0)2J BB EE(/Q1)^( "0"0I £(01, a XI sl^(LQ0)2| 
bzE(Q0)P( "1"S BBS P. 

01 OH, ®2I S^OJIfe NMOS ^^XI^a(N135)P( til£g£(E^, inE2( BBS 4B3IXI SffeP. 

pe(ah, oiisei a si ^aiAisE as vthoi ?iEd aa(VRD5)ap a (vth>vRD5) s^, a xi sjs(lq2, 
lqi, lqo)2( a xi aioia^j "ioi n s Baa p. 

&a, on ssi M9 ^siaise as vthoi ^ie^ as (vrds) oio((vth<vRD5) oie, a 3 esf asaa 
a at af??( sa bi^<y ass mo\x\n, nmos M^xi^Ei(HNioi)^( Eg &bid\ £io(, b6(si xhoh^oi 
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8IWU3, EE(SA)a Sgg bisa aSB *a ^OJSP(VTRN-Vth). OIS 2J6H, NMOS 
S6!!Al£a(N115,N116,N117)3l EgaXI &fea. 

□ Bill, Sg AI2} §3} g±£a aSS! <M S(eLAT0, 0LAT7)3| Sxl 3(01 ai&'S ggga. 

6J§(0LATO)^r moi aiss s§aa, nmos saxi>ia(Nii8)3i Eg £ehs g§au, nmos 
^§«xi^a(Nii5)fe &asife Egaxi ai2°g aixi as(LQ2)a tEsi ysg noiuxi ar;=a. 

t/^(0LAT7)^f sioi aiss ggaa, nmos seixi>:a(Ni36)3i e§ £ehs ssau, axi as(LQ2)a 

EEa B>a0l fe'OIUXI NMOS S2!Xl^a (N132)fe blESSa. COaAH, 2HXI aS(LQ0)a t£ 

o) et S g gJCHUXI SffeD. . 

0181, 015(2} fl|OI3| OI^CHSP. 9IEa 3S(VRD4)a 3*?, VRD5>Vth>VRD42! g^Oil 

2) EHXI as (LQ2, LQ1, LQ0)SJ 01x1 0101331 "100"ES SJaaE* UICH9Q. 

91Ea 2gf(VRD3)2| S^, WRD4>Vth>VRD3£J 3^0HSJ 2HXl aS (LQ2, LQ1, LQ0)°l 2HXI 0101831 

"oirs gfsgs^ hich@p. 

9JEa SS(VRD2)2| 3^, WRD3>Vth>VRD22J 3^0112} 01X1 Sl£ (LQ2, LQ1, LQ0)S| Olxl 0101331 
"010"ES e^aaE* XllOISa. 

91Ea aS(VRDl)a 3*?, WRD2>Vth>VRD12! 3^0II2> 0|j| as (LQ2, LQ1, LQ0)°l OIXI QI0ia3l 

"oors BiaaE^ moiea. 



tf^CV 0imJ2Xl8f£: Jig* J&M 

a^& 23ixi urn uamsoi, 312} aims 4xia sxis sis, wiamois asa *ss ?)&.► sio 

*SoHXi:D, Sl£323f SHIIfe SHI3I *SI, bHiai HhOI AlOllfe 9l = a aSS Sxl £sU|31, 

si 5i« aioiaa mi a a sou chshahs, miamois sir se3i aa. us ejsH as ^goi *ssn sp. 

*, a^ef 4xi2i oiioiiAHfe wiamoi Aioiite 9iEas wf3-wfi°s 3a is wi sioi, soil sssi Jiagg, 
aixi aioiEis "irs e?aa?ii si 2 31a. oi^js 3 oiiasisai liaise vth^ 9iEami ¥019 asoi 
£01 soi, 31* aioia3i mi£iEioiAi2i ch^oi aioiaa^ 5 as s^aiss ecu, oixiaioias -irs ya 

Slfe 20IQ. 

wis is, 31* aioia3i we! oiieai i£, 01 miaasa ;>i*oi g^sixi an, ss2(£ 8 (A)ss)oii 
zian e+^si, 9iEa 2&2i ±aiAi§ES biiSoioi oixi aioias ejaAoi^ii sis, sihs aas 
WF3-WF12S sxi ss>Ai3i 2i§ an, 9is<M go.o WF2 ^ to), oi oiiea S2i aixi aioia^i 

••ii"s ejaaoi :>i*oi aaci. oias aoi ^chuxi si:hi sis, a^e ens as^?«oi *98hsck 

se, a^& 8x12) oiioiiAife, aneimoi Ai<nife 9i=a# wf7-wfis 7a JHflisioi, soil ggsi ^|s aS( 
aixi aioias "ni-s e>aa?ii sid. oi3s§? zi oiieai i°j ^siaish vth?i *i=aoii ^cna a^ 
01^01 soi atom, aioia?i mianioiAi2i cH^ei aioiaaife sat ej^Aias coi, aixi aioias 
"iii"s yasife soip. 

oils is, aioia^i "ooo-ej oiiaai ss, 01 oiisa «usi 31*01 ggsui an, ss4(e 14 s£>oii 
2icin e+^si, 91 = a a ^21 ^aiAi sees hi 52 si 01 en xi aioias ^aAi^ixi sis, ?i=a a^s 

WF7-WF1°£ §x| bHM2iS CCH, 9l=d a&S ^§S»S CD), 01 OUSSI S'S| BHXI 0101331 

"iii"s yaaoi 31*01 asia. oi&g ^01 ^wliji din sis, a^& bist aoi as^soi =ssHaa. 

a, a^& 4xl°l Oil 3! 8xia OIIOIIAHb, *g AlOllfe 4xia Oil Oil AH 91 Ha a^S VRD3-VRD1S ^xi e 

saoiii, a, 8x121 oiioiiAife, 9iH<y ass vrd7-vrdi°s ^xi aaAis, oiiea «si ^aiAien^i 
^§21 ai^e y^xi oi yiis eesjeAH, *g aioias aaasnj sta. 01 s^, ^& cisaacn aixi 
ass aioia3i 9i=a ass aaAias cmoii ?HAHafe aoi as* aixi as°i aioias sxish 

fe'231 °IQ. OI^S 2J0I Ol^Olg ^ oi^ll 6IS, a^& blCHS as ?S0I *S5H ao. 

cdeiah, 01 ^S2i ofiea son aaia aioias 3i*sss cehoiie, ass«2a mam Bisa& g?i 
3i2jsxi a sn&g e>£«i ?i2j§xia wiamoi gjg a *s a«i jgissht 2011 

1a ©ss, 9ina a bisaoiia ei^aaon toa a§i^^¥oii asigoi easm, □ ssi 
oil ma ^aiAiss asoi aasm, ^siaish ssoa cos 2fa aioias 3i^si^ oiieass 311112, n 
bisa axi(#fii) aioias mieasoii 3i&joi^ swmg b£»s«sai, 

3I2jaio)i ?i°>aioia3i aixiafe saioo, miamoiAioii aioia3i sgsi 3igjaa i§a aioias gsa 
3, ses *2aioii *saioia3i g§a& n?Ha aixiasa, 

3iaAioii 6,01 aixiasoii aixiacn aioiaoii cos bisa a&°s gssib 3i°'»ioi^&iu, 
wiaruoiAioii, ?i = a ass ^aiAies a&a ms^ehoii coa ssmn, ^31 oiieaisa ^aiAisE a 

SOI £31 91 E a Oil oipigi agf § 2^3^ °! = 3| 01 ¥011 ©a £31 ZHxiaSS £31 WiaiUOIAI 

oil aioia3i mms\ 3iejas £3i aixiasoii i§°i aioia3i ^sas* men si ^ wiamoi jaioi^BUi, 

*saioii, 9i=a ass ^aiAisE asa ^s^ehoii rasi gms\ji l £3i oiisasa ^aiAisE asoi 
£3i 9i e a on 2ii\& ass 2UI6H2 °!fe3i oi ¥011 coa £3i aixiass ajssm, *ss aioia3j aixi 
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SJSOil £S£IE^ XJICHSJfc ^BfllOI^EtjUB ^bloU], 

£>oi wiaimoi xiioi^ee, wiaimoi s^aioii, ?iEd 28§ liaise 2821 ss^ehoii pa ^ 
21 bths ^§6f^, ^71 enxisj^oii gnxiaoi aioiacHi ma #3i biM<yg hbi»xi ms® gc^ ^ 

XI 82^ »IOI8H2, £f}| Oil 2 BIB Oil 2f?7F t§b?l 01 ¥011 ma &7| Oil 2 BIB 21 ^EIIAIBE 2801 B3I 
HEtiOII ei^S 288 21812 2i^7f 0l¥B &J7I SSS^Oil (Ha £71 2IUISISS ^§8*0*, 

#71 ui aim oi ai on qioiepi ggoi ^issb &7i auxisj^oii ±§21 qioieu* & 31 i§2 

S 8Jfe B9IVB UEXI 7|2!§£|0ID. 

S?8 2 Si gJgOIIAHfe, HISBIBS, 3 % EfBOl 711 01 SB 8011 Pa ESBBDt XilCH£J£r dS| eg«xi 
^Eil 88} 01 tilM£j §y :£^£0il Oil 2 BI^M a (merory string) 2^ 0I¥CH2P. 

a?B 3°i ggoii/dfe, wiamoixiioi^&s, asm bi^e xiimi! b?i guxisj^oii ±§2j aioiEH^h autis 

Oi 2ie HHOiiei, &7| bl££joil H£l£rXI 2H7f ss^s XJICHS^ 4^ BUI, £7| 2jo^ blM2] £ EH Oil Pa, 
£71 2HXISIS2] &EH7* Bfaaxi 8£* HIO|8lfe ^BjUB S8BQ. 

a?s 42] vaoiiAife, miaimoi^e^, ssttt bi^g xiism &d\ euxisj^oii ±^2\ u\omi\ v\x\s\o\ 

9im &7| blM^oii HBIxhXI S«7f oe^s XdlCHoffe ^B3f # £71 £|8H?i bl^oj a^qji a> 

71 £71 bl^^oi Cl^xHI 8fE^ fllOio^ 49311 SBSD. 

8^8 521 88 Oil A) fe, OIISBIBOIIte, (n = 2) blM2] Qx| QIOIEJS 7|88*E^ §f2 

8?8 621 KSOIIAIfe, OII2BIBOIIte, (n = 3) dlM2] Qxl QIOIEiS 7l8ohE^ 8H2 SIP. 

a^s 72] ^ss f 9ie# a biM<yoii2j e!7raaoii pa ssf^^^oii astsoi e»8ia f □ 
saoii pa liaise S801 e»8fa r liaise serog »s »2i qioieib pisjsh- oisbibb 7hi 

H, nblM2] Pxl QIOIEiM Oil 2 BIB OH 7l88*te 8*188 BEXB8HS/H, 

7I8AI0I1 7l8QI0|EJ7t aHxl£l£r SAIOII, WIBIHfOI AI0II QIOI Ei^h g^6| 7I8SB ^§2J QIOIEIS £§£] 
H, SEB ^^AIOII =#Q|0IEi7F ^§£Jb n^H2J EHXISJS2}, 

7ISAI0II ^71 SHxIsJSOil eHxIQOi 91$= Ql 01 El Oil CD^ bl^^ gojog ^§8F^ 7IEJ XIIOi^B^, 

wiamoiAioii, a^i ^^iaise aasi ss^ehoii cifa ^sem, ^71 oiisbibsi ^aiAisn a 

801 £J7I ^IH<y0ll E!^B S88 2JU8H2 9lt=Dt 0\^Q\\ 0>a &D\ 2HXISJSM S^SSrll, ^71 WI£|HfO|A| 
Oil UI*0iEi7r Bmo\ 7i83S s7l uiXiSJSOli ^§25 GIOIEI7, 1 JdSCHc^ yjjPj nfOj Jd!CH4B^ r - 

^^aioii, ?jEd mmm ^aiAi^E s^si ss^ehou a>a gssm, ^71 oiisbibsi ^^iaish s8oi 

«7I ^H^Oil e!7JS S8§ 5l8f2 ^^7F 01 ¥ Oil ©a ^71 EHxISJSM S>S8H), QIOIEi7f ai XI 

SISOII ^§£l£^ HIOjQ^ ^S«ICH4B3fB ^blSm, 

^71 ^XIICH^eS, ^^AlOil, ^IHd 2^1 ^SilAISE 2821 gS^EHOil ©a ^^2| B7IIS ^§ 

5f2, a aw xi oil ^7i enxisj^2j ^H2j bsoi bpixi s^i noiie», &d\ bi^^e sa»n cm, «7i chi 
ea^oii a^7f °^^7^ oi^oii crja ^7i oii2£iB2j ^aiAisn a8oi &7i ?iH<yoii ej7^s S8§ s 

3f8H2 2i^7h OtVM ^71 S^#^0|| Ufa ^71 EiixISJ^S ^Soh04, £>>7| ^BAIOII ^71 2Hx| 

SJS01I U\0\&D\ B ^§2S 6^ BflBS y£fll 71 2<^x|OI Of. 

B?B 82J SgOII/dfe, OIISBIBS, H BB % a&0| 711 01 eg 8011 EEfa ES6fEH?t »IOi£l^ dj^ M^IXI 
^91 SB\0\ bl^d SI ^^dOII EHI2£I^MUoS OI^Oi^JD. 

92J aSOIIAife, MISaiBOIIfc, (n = 2) blM2J at\ QIOIEiS 7188^^ o\H sip. 

a^ps 102J ^soiiAHfe, onaaiBoiite, (n = 3) bi^oj oxl a\o\E\m 7ias*£s mil 

a^P8 1121 SSS, ^IHd * blM^0||2J 017^28011 (Da 2 6f2*3¥0JI S8HT0I ^21612, 3 ^ 

SI01I dfa ^SIIAISE 2801 B»»2 ; ^BilAISH 28011 PE 2t2| QIOIEiM 7|S{8^ OIIS&IBS 7FXI^2, 
n blM2J Pxl QIOIEIfi Oil 2 BIB Oil 7186^ B«BB B}EfllB»2| HIBIHfOI BBJ2SAI, 

SI2a S8§ ^BilAISH 2821 BSBSIOI Pa ^4^2J B7j|S ^§8f2, ^71 2Hxl£JS0ll B\X\£\0\ 91^ 
Ql 01 EH Oil Pa ^71 bl^d^ HBIXfXI 6f2^ 2^ 8>X| 82^ XiiCHSh^ ±WJU, 

4> f 7| 0il2BIB0il 2^7f sa^;| 01^ Oil pa £»0| Oil 2 BIB 21 — Bil AIB2 2801 ^71 ^ Ed Oil 217^ 2 
8M 5l5f2 9Ji^D\ Ol^g S^8f^ 

^71 Oil Pa ^71 2«XlsJSg ^SofOI, ^71 WiBIIllOIAIOII U\0\E\D\ g^ol 7I8SJB ^71 

xlsJMOil ^§2| QI0I&7F £§S2^ ^gJ2S Ol^OIXIfe ^§2^ B«&« HI2XII 7|2| 

s»2i wiBimoiaaoiQ. 

a^?S 122] Bgg, ?!2<y ffi blM<y0il2] o»7^80ll PBF 28^3-ou 28FSOI SSI8I2, 3 S 

aioii pa ^aiAisH 28oi ^aiAis2 28011 mm 2^2] aioiEifi 71^8^ dii2bib§ 7fxm, 

nblM2] Pxl QIOIEm Oil 2 BIB (Ml 7l88ffe g^l^S B£«IBflSI ^Sg}g2S/d l 
?JEd 281 ^5IIAIS2 282] ^S^EHOil Pa ^^2] B7IIS ^gofll, 

2SJ7?fXI0il ^71 2HXISJS2] i^E2] ^201 ^7|X| 8S CEHOilB, ^71 blM£§ HBI xfXI 6^ Ag^ 

^71 Oil 2 BIB Oil 2^7^ se^^l 01^ Oil pa £J7| Oil 2 BIB 21 ^5ilAISE 2801 £}7| ?]E<yOil oj7fg 2 
8S 2B8H2 2i^7f (X^M SBS^fe 
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£D\ SS^^Oll ©£t EHxISJ^M at98|0t, ^SAIOil «3| 31 XI 21 SOD QIOIEDt ^§£J£« 
8>£r ±^9.^. Ol^OiXIfe 3JS ^§21 6^ Sfl»S BE SI P|2J§X|SJ ^SSSOIQ. 

wibikoi s?> aioii sies aa§ ^aiAisn sssi ^ eh oil (nai e» e^is uhpii, aixisoj 

QIOIEiOil OS» bl^dg H£lx*XI8lteXI Olfe'XIS HIOI8H2 2iCf. 

^, 3isj aim oi 4xi^ s s^oiife sisa aa§ wf3s^ ggsf oh^, aa vbooh°! vcc aaoi ^chxi 

H, B8!(VB1, VB2)8 3X1 aiUOIQ. (D£fAi EHxl SJSOil £Hxl£JOi 2J*r 3|« QlOia^h "00"^' aH&(NMOS 
ea!XI±EI(n3, n4)D\ £g &EH3I £J2) blMde H£IX*X|8H2, □ W2| QIOIEIBf HH£z bl^ag HdlxFXI 

8>xi ata. 

ojs^xis, ^iH<y sag wf2^ ggg? oh^, aa(VBi)oii°> vcc°j aaoi ^chxio*, aa(VBo, vb2)^ 
axi aiuom, axi sjsoii eh^isjch jip aioism -ora dioiib bi^ae naixnioni, n ms\ qi 
oiehij mife bi^ae Hdi xms^xi ato. ^iH<y aas wfi^^ an^ aa(VB2)2SB vccsi 

aaoi ^oixioj, aavBo, vbi^ axi aieioioj, axi sj^oii enxiscH 9Jis= D\m q\o\e\d\ n io n m ohoiib 
bi^a^ H£ix*xi8ni, □ QioiEia nHfe, diM<y# nai xfxioFxi ato. 

se, aiwoi 8xis a s^chi^, aae wf7 si wf6^ ^ssjim ra^ aa(VB0)«iB vcc2j ss 
oi ^oixim, aa(VBi, vb2, vb3)s a xi aifflom. d}sf/H # aixi sj^oii aixiaoi Dim qioiei^ n oox n 

a GH0liei(NMOS M^XI^Eri N3 S! N4Dt £g #EIPf 9 01) blMdM H£IXfXI8U2, 3 W9 QIOIEItt HH^, 
dlM£M Hdl XfXIofXI afcO. 

DJS3HIS, ?-IE£J a^M WF5 SI WF4£ 9tt KHfe, aa(VBl)OIIB VccHBOl ^OiXIO*, SaVBO, VB2, 

vb3^ a xi at hi oi ot, 8Hxi sj^oii aixiacH sife ^i^ aio!Ei:>* "oix"^ mm biM<yg sai»xi8ni f u w 
£j a oi ei a ch^, bi^^s n £ |^xi6fxi sffed. aae wf3 » wf2^ «sa inife, aa (VB2) 
oi b vccaaoi ^chxidi, aavBo, vbi, vb3^ axi aiuoin, shxi m^ou EHxiacn si^ ^i* q\o\&j\ 
"iox"^' mioiiEi diM<ye H£i zix\o\n, □ ^isi qioieh^ hh^ bi^ag Hdi^xiohxi a^a. aa 
s wfi^ (Dife aavB30iie} vccaaoi ^chxidi, aavBo, vbi, vb2^ axi almoin, wx\ sj^oii 

2Hx|£IOi ^1^ QIOIEi^F "110"^ CTH Oil °> bl^^s HB|»xi«m, □ QIOlEi^ (fflfe bl^aS H£l 

xfxishzi a^p. 

0121 SOI 2Hxl£j01 QIOIQOil bl^^g H£| XfXIo^XI O^yXIB XllOioffe kHIEIHfOI A|£j 

oi^^ii wiaimoiB ssf on, ^i^ aiuoi sxiei s^oii^ sjsm bi^oii aioH/d^ amw bi^°j ^ehs 

NMOS ^^XI^EH N19 St' N23SI ^lOIMOil ¥OI8fCM, 3 KB ^H£J ^EHS NMOS M^XI^&(N21, N25)01l 

¥«8K)l f $I8W UIS£| 2Hxl SJ^2] ^ EH CHI CEf^, 2Hxl SJ^(LQ2, LQ1)S| ^§/bl^§g MQ\®*= 

BO. 

seb, oi£f soi wi£imoi« ssfsi an; ^i^ am oi sxiei s^oii^, aixi sj^(lqo)oii aixis^ si&m m 

^Oil CHoHAHfe, NMOS M^XI^El (N72, N73)0|| SM\ bl^oj tf qqH 0>£f, bl^^oi ci^»x|» «« 

BO. 

aiuoi 4xPh a Aioifc, 3inwxi aixi sj^sj inSBaoi as MB, bie<ye Mdixfxis^^ n 
ojonn, aa^xi aixi sj^si tE°j ^aoi 5122, bi^^oii hsi^xi a^^F a^ii am sia. ^, 
aioii^ aB(VB0)wiB vcc^ sm, aa(VBi, vb2)^ axi aims bo. nnwxia aixi sj^ 

HI BB0I BOIUXI SSti IBB, NMOS ^^Xi^6i(n4, n3)^^ £S£JW, aa(VB0)CHI 2I5H bl^aOl H£lx^ 
XI3CH QI 01 El 21 ^#01 01^01X1, EH XI SJ^OII ^SQIOIEi^f ^§9Q. X|=7)fXI2J £HX| sj^£| B 

aoi hoiub, bi^<y°j sa»xpj bioiuji a^ii aoi, xiewxisi aioiEH^h sxiao. 

se, ^i^ ai^'oi 8xi^ a ms Aioii/dfe, nimwxi aixi sj^sj bsoi ai ohoiib, biM<yg h^ix^xi 
o\^m mo\o\n, asj^xi anxi yaoi biMaoii hbix^xi m=xi as^ sm 

aa. ^, Aioife aa vbob vcc^ 8f2, aa vbi, vb2, vb3^ axi aiffis bo. nrawxiai mm^ 
aixi si^Hi yaoi ^'chuxi as ray, nmos m^xi^eh n4, N301 £§92, aa vbooii sjoh bi^aoi h 
aixfxiaoi aioiEiaj ^£oi Sohxih, aixi sj^oii gioie^ ^§so. nmwxisa enxi 3^21 
Baoi ttojus bi^^oi nai»xi^ g5H ^ - oj^j got nnwxiai aioia^t ^xiaa. 

012} SOI ohB, BH BHM 21 £011 ^§9 QIOIEIS Sfi8Jfc SJ£^} HfiM £1^1 HIB0fl ff mm AI2J SJ£ 

^e^h a xi s^i *fsaa. 

B ^S2| ^A| gEHOil CH8KM, Dg2J ^AH£ £3§ 328*0* flBBCK 

1. Ull «AI SEH 

1-1. J9I1 A| SEH2] a^l ^P^ 

1-2. Ull AIAI §EH2] 51 a A|2| §^ 

1-3. Ml ^'A| SEH2J WiainfOI AI2J §Sf 

1- 4. 1111 A| SEH2J AI2J g2| 

2. Xil2 MAI gEH 

2- 1. HI2 filAI SEH2J a XII 

2-2. JO 2 MAI SEH2J A|2| §£f 
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2-3. HI 2 £A| UiailUOl A|SJ 

2- 4. XII 2 ftlAI gEHa s| S A ,oj g» 

3. XD2 AIAI SEH 

3- 1. »I3 «A| gEHa S XI 

3-2. J9I3 tfAl SEHSJ 3|S Ala SST 

3-3. XH3 tfAl SEHSJ Wl £|IKOI Ala gS| 

3^. UI3 AIAI SEHSJ Ala gS} 

4. a s on 

1. All gAI SEH 

£78g va0 ii gfgt gsigjs ejsEMi gxia mi mm ^ehm UEitu 2<oip. oi mwws bexii :u 
2j safe uie* axi(^fi) aiuoi 4xi chi cues* aoio. 

i-i. mi ^ai §Ena axil 

£ 7011 UEjyj bha »0|, B tfBOl B9IV4 BJSXn ?|2J SXIb 011221 0ieil0l(memor7 array)(21) 

a, bi^a as U49 sj^(22)a, ^#/wi2imoi a oi sj^(23)oii asH ^sa. 

011221 OieilOI(21)fe 2 7011 UEItH b(a SOI, 011221 «0I gS^I S|2a(WLO-WL15)01l §*?B 0112 
£1 ^S(a0, al,...)S OHS^BSS UNBtt ^£2£ SCI. gSS ^H£(WL0-WL15)0il S^B 011221 

^ chi asH nil oi xi ^ ^bp. 

CMISBI ±Mi/(a0, al)S M^H :HIO|e§ ^jQfc Bflttfl &£X| }|^ SMS OI^CHXIfe D1I22I «| M^XI 
^El(mT0A-mT15A, mT0B-mT15B)^ S^B NAND ^§U2£ OlipCHaP. 01 NAND ^§H2J Oil 

221 ft 1 egHj|^H(mT15A, m T15B)a 2S1|OJOI a^ }|0IS(sGlA, sG1B)M goH bl^a(BL0, BLl)Oil 
2^92, 011221 fl! M2jXI^&(mT0A, mTOB)a a^ ^|0|e( S G2A, sG2B)M 2*2* goH 3|g a^a 

SLOil S^BP. }IOI^(sGlA, sGlB)a ^lOl^fe a^ ^ g^^M DSGOil g§2S g^gp, <meh X| 0| 
^(sG2A, sG2B)fe d^i a^L §2^ SSGOII g§25 S^BP. gSJ ^a 011221 ga HICH :HI0IS:?( 

«=acwu) f wli # ...)Oii s^aa. 

3ia Aioiit, oiis «a, 2ova aaoi as*B 011221 aa «2a 011 e^an, 4xia qxi aioia^h mioixi 
b«s 011221 oioii JiaBP. 01 mi, a^ aiois(sGiA, sgib)^ 2gsoi, a^s 011221 « oiaa ?J2a 

Ollfe IlH^(pass) Saoi ^CHXIH, a^i :HI0|e( S G2A, sG2B)fe dl28(3M*»)2S BP. 

011221 H ^&X\±E\0\\±= 2 8 (A)OII UEiyj Uta UB 4x1 GJIOIEH 171 ^ 01 SSHSP. 2 8 (A)0|| UEfH! bha 
SOI, ^lEJ AlOllfe ^I8J QIOIEI w 00"-"ll"a 4x1011 tTf^, H D1I26I ^a ^2ilAIS2^^ 2|2J "3"-^S 
"0" LH^ fl£^ 2| Oil2£l SOII Pto^04 2I2J0I tyoHaP. 

oi OH, wi ai nfoi aa(WF3-wFi)oii asH diiainioi gsfoi ismn, 2*2* a oii2£i ^a ^aiAis2^h 21 qi 

01 El Oil CHS»B ^5 T-g5 "0 H UIS 39101 BP. ^ A|«lfc # aB(VRD3-VRDl)«l a8H Oil 

2£i^a ^aiAis2^f g^ao^ =^oi awac*. 

mz\mo\ m ^ Aioiife, <y^s oii2ai ^a ?-i2<yoii^ miainfoi bb(wf3-wfi) a a&(VRD3 

-VRD1)0I ^OlXia, □ Oiaa (NISEI £§ 6fBIS BO. 2, £2i ^|0|e( S GlA-sGlB) 

>IIOIM(sG2A, sG2B)fe 2§ EHS BO. ZISIH, 01 01 011221 fijO|| a^^^ ^M^XI CM ^ CHI CCfaf, 01I2£I 

a ^eiiAian^i wiamfoi a^(WF3-wFi) % =s a^(VRD3-vRDi)e ^^sm aifexi oi^^f 
oi, wiamoi s ^eoi SoHaa. 

2 7011 Al, b|e<y aoj. B g SJ^(22)fe NMOS ^^i XI ^Ei(nl-n8) » ojbl&a S#^^|£IM B 08(01 01^ 
OlXIfe 2UXI SJ^(LQ2, LQ1)«I a5H ^P^BP. 2, dl^tf as tt4 SJ^(22)^¥Ei^ B0(VBO f VB1. VB2) 

a a^oioi 2#bp. 

biM^ a£, v »a sis(22)oii asH, ^ia ai chi ^iej qioieioii mm bi^d aaoi i^acH oii2£i 
oiaioi(2i)a oii2£i a 1 on ^oiap. 2, tniai hfoi Aioiife, bi^^ aef aa a^(22)a aia sj^(lq2, 

LQl)a 5|S{ tE(Q2, Ql)fc 011221 OiaiO|(21)a 011221 flOO 7IU0I ^^61 86HXIS, "ll"01l ^§BP. « 

^ aioii^ oii22i oiBnoi(2i)a 011221 «a ^aiAi£2:?> ssaoi aioiEia ^eoi S6nap. oi oh, aixi 

sJ^(LQl, LQ2)a 22(Q2, Ql)01lfe =§9 QlOiaPI^ ^£101 2iP. 

^*/WI£IWOI X1I01 SJ^(23)fe NMOS ^ XI ^El(n9-nl4)S ?^SQ. 01 ^£/WI2imOI J3I01 SJ^(23)^ 

mm ai 2^ wi2infoi aioii atxi sj^(lq2, LQi)a nam aioiejt aoip. ««/wantoi flicn sis(23)^ 

^^(OLATI, 0LAT2)a §2 2fei0| £f£J2, 1^|2J g^BP. =S/WI2im0l XII CH 

SJ^(23)a NMOS ^eSXI±El(n9, nlO)a ^1101^ a^^ 22 SA01I g^SOl SIP. 22 SA*r CHI 2 21 
013101(21)3 011221 Sa ^eilAIS2S SS8PI kE^f BP. US Oil flB8(b bf2f SOI, 011221 

«a ±aiAis2^f 9i=a aasp as, «oii a^^h t§n agoii ca2f, 22 sa^ as <ss vcc(oiim m 
a, 3.3v)^ ^xiai], chi 2 21 tua ^eiiAis2^j 912a aaao ^22, bi^a aaa ^a sus a ^2 

S B8IBQ. 01 22 SAOil aSH, NMOS M^jXl^a(n9, nlO)^^ HOISa, ^C/WI£I HfOI XII CH SJS(23)a 
§5|0| ^§BP. 

22 sAa biMa(BL0)2ia Afoioii^ nuiea nmos ^&x\±e\(H3)d\ s^acn sip. 2, 22 SAa bi^ 
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d(BLl):DI2J AIOIOII, HLHS2J NMOS egH j|>. & (H4)0l g^EJCH 2iP. NMOS M g«XI±EUH3)2J 0\\O\^ g 
^011 CHHai^i P2E dS AnB3| S€@Q. NMOS Jl ^Ei(H4)2J 3HI 01 ^ S^OII OiEQI^ P2E d£ 

AnNoi sssa. nam, ssi v<x2i g= aeia died(BLO):oi2j aioioii, amasi nmos 

e§«XI^EI(Hipi S^QOi 2iP. SE, SB Vcc2J £121111 bl S £(BL1)j»°I MOIOil, IQUI&2J NMOS 
EB!XI±EI(H2Pf S^SOI BO. NMOS SaJI^EI(Hl)SI 0UO\^ S^Oil flIOi d£ INHB3I 
NMOS ea!XI±a(H2)2l D\\0\& 2^ Oil XII Oi d£ INHNOI S39P. 

±nE SA2I a XI dfei(GND)Hf2J AhOJOil, NMOS Mg«X|^EI(n2pi a^SP. tE SA2I S§! 22* Vcc2| 3S 

aeiasi aioioii, pmos sa«xi±a(pip> a^sp. nmos eg«xi^EKn2)2i ^ 0 |e s^oii^, ai^ 

dfi(RSTip» §3@P. PMOS e g«xi ^g(pl)2| 3HI0IM S^Oilfe tifi Vref3l S3SP. 

inE SA2I bl^tf as tfa £j^(22)2!2| AfOIOilfe, NMOS MgHXI^Ei(nipi dH^EICH &P. ^, NMOS 
XI±H(nl)2l EaiBOl tE SAOil g^SCI. NMOS e g«xi ^Ei(nl)2| ±±31 NMOS Mg«II^Ei(n3 # n5, n7) 
2| EaifiOII S^SCI. NMOS ^Xl^(nl)2j 3HIOIM 3^0il£f Ji\0\ ds PGM_RVPOI g = @a. 

NMOS M&IXI^Ei(nl)2| ±±2} SS(VB0)2| §3 £IS!j»2| AIOIOII, NMOS S XI ^ Ei (n3, n4pi a 
^SP. NMOS egHxi±a(nl)2| ±£21 SS(VB1)2I P2!:0|2| AhOICHU NMOS M2!X|>:EI(n5, n6pi S| 
^£ S^SP. NMOS ^XI^EI(nl)2J 4^21 Set(VB2)2| S3 £I£J HI 2J AIOIOII, NMOS M^XI^EH(n7, 

nspi sias a^aa. 

EHxl SJ£(LQ2, LQl)fe ajzf P|Sj ^E(Q2, Q1)2I, □ BH 3 1 2! icE(/Q2, /Ql)fi 2IXII! 5SID. T 
= S!S§ UPLHfe big 2J0I6H2 SIP. 

£flxl sJ£(LQ2)2| SIS 3|9{ icE(/Q2)izr, NMOS ^g«XI ±EI(n4, n6)2| XI0IM S=0|| g^D, aixl 
sJ^(LQ2)2J }|<=» inE(Q2)^ NMOS M2!Xl^a(n8)2] 2H0IM S^OII a^SP. 

EUxl £J£(LQ1)2] aa ^ !cE(/Ql)te NMOS M^iXI^Ei(n3, n7)2J 3H0IM g^Oil S^CI. a*l 
SJS(LQ1)2] ?|2< inE(Ql)b NMOS M 2jXI±G(n5)2] 3H0IM £ = 0li S^Cf. 

SE, 2Axl SJ£(LQ2)2J 3| Sj ^E(Q2), BHxl £I£(LQ1)2J inE(Ql)2J 2J2IHI g XI £121^21 AIOIOII, 

NMOS e^XI^EiCnll, nl2pi 2|2J g^Q, NMOS M^X|^Ei(nll, nl2)2j 3I0IM 2^01 £1^ 
ds(RST2)2| dfoiou a^SP. 

mmm\E\mO\ H\0\ sJ^(23)0U/H, NMOS ^^XI^Ei(n9, nlO)2J ^ilOl^ 2^ inE SA01I g^D. NMOS 
!=£Ui^£i(n9)2i EEiiEJOj EHxi SIS(LQ2)2| £12 "i^ ^E(/Q2)0!l g-^gQ. NMOS Sg«X!^:£i(nlO)2| 
Edl°JOI 2HXI S1^(LQ1)2| fiJS 3|Sj ^(/Ql^l a^@p. 

NMOS egHxi^EH(n9)2| ^^2| a XI SJOJIUSJ AIOIOII, NMOS MSiXI ^61(nl3)3l S^@P. NMOS MgHXI^ 
EI(nlO)2J a XI e^oj3l2J AIOIOII NMOS MgH XI £EI(nl4pi g^Q. 

^^/WiaiEIOI »0| SJ^(23)^¥Ejfe d^(0LATl, 0LAT2)2J S3 afijOl EiSCI. NMOS 
^^XI^EH(nl3)EJ aiOIS 2^01 d^(0LATl)2J §i d|oi(>|| a^@P. NMOS MgHXI^EI(nl4)2J 3101 M 
2^01 ds(0LAT2)OII a^&P. 

2Hxl SJ^(LQ2)2| D\<» ^El(Q2)D\ EAIEjXI »0|£ ±%9] MgHXI^EIM §6H QIOlEi d|°]01| 

P. E, SHxl £i^(LQl)2| D\™ ^E(Qipi EAISXI &0I5E ±§2J e§HXI^EiS ^6H QIOIEI aeiOII 

a^ap. 

1-2. XIII ^A| gEH2J 3|o« AI2J §5f 

DSOII, S Bf32| Hll «A| gEH2| 3|°J g^oil 016101, £ 92| POIgj xl^fl SS6I01 tfaffO. 
^eiblOI(standby) AIOII^, 6J§ PGM_RVPC3I S SllfflS NMOS ^g«XI^:EI(nl)3| blEg «EHS 

SXI£ICM # blMd(BL0, BL1(E 9011/Hfe BLn, BLn+l^/d UPU 2ig))0l bIMd SB g>£g SJ^(22)M^Ei 
^aiEJCH ao. 

□ EII2, dS(RSTipi 6101 aifflS ^SEiH, t!I AnB, AnNOI (Vcc-Vth)^ ^S£JH, bl^d(BL0, BL1)0I a 
XI 211^^ ^§SP. HSI2, 01 fflj dS INHB, INHN2I 2f2|0| S ai^S ^S£IOi 2iP. 

01 tfEHOHAI ^I2J0| 3ie(Saia)a £§2| ^XI^EHM ^oH 3ISJ QIOIEj^l 2Hxl SJS(LQ2, LQl)0il 4^ 

aacH ^xisp. 

□ m, d^(RSTl)3l S a IBS ^^£II1 # bIMdCBLO, BL1)0| SXI P£!E^Ei g£ISC|. 3£|I}, £}s> 
AnB, AnNOI Vcc 0lg2| o|0| aiHI(0||B MS, AI2J HH^ SB)S ^g£lb eAIOll, i!t Vref^l S SI HI 
S EO, PMOS eg«xi^Ei(pl)3| E§ tfQS ^XI^P. 01 Oil OS, 2^ blMd(BL0, BL1)0| SS! Sgf Vcc 

s saaa. 

01 QH, SHxl QIOIEIOil 9 8T0I 2iE^, ^S/WI£IIII0IS HOI 8131 flB dfi(0LATl, 0LAT2)3I a XI SI^S 

^sau. e, oiieai ^21 naiei^ d^ ^101^^ ^, 0 ,e ^ =chi a^e <y ^ <ys gg<y dsg^i ssi 

Vcc£ ^§9Q. 

^IS AlOlfe ds VrefM 6101 am»S 6101 HdlxIXIfi g&6[i ( OiEai^ dl^ d^SJXI »fe ^2| CHESI 
±, OH ft MS AnNOI aXI am fcifi INHNOI 6101 ai^£ 301, PGM_RVPOI 6101 anS ftftSQ. DBI2, 
S2(VB2)0| 3I§ SB2§ EJH, SS(VB1)0| Cli2? 3B2§ £12, SS(VB0)g SXI SISOI 
EJE^, ^, (VB2>VB1>VB0=0)2J £]E^ ^§^P. 

3i a aioiEui we s^oiife, sj^(lq2 §*! lqi)2j aa inE(/Q2 a /qi)^ 6ioi aiaoip. na° 
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^, NMOS = & XI^EH(n3, n4)5f Eg 6fEHS an, blMa(BLO)S aS(VB0)0l aCH, Si XI aitt£ «3SCI. 

5IS QIOIEUI "Orei 3*?0llfe, NMOS M£jXI±P(n5, n6)5> Eg 6fEHS 312, d|eg(BLO)S aS(VBl)E 
S«98CI. 

5IS QIOI EH^h "10"9! S*0llte, NMOS ^&X\±E\(n7, n8)5f Eg 6fEHS £112, b|e#(BLO)S aS(VB2)E 

51s aioia^ M irei s^oiife, as(VB0-vB2)E£^Ei2i ch^ n«^(path)£ bie^( BL0 )iif xjea^i oh 
soil, bie^(BLO)°i ass vcc aius snap. 

0I«2| H^Ail^Oil £JoH, blMa(BL0)0l 5IS Ql 01 El (HI IDS S°J2S ^§9 a^a ^Ea WLOI 
5181 SB VPGMES ggan, bia^! $IEaO| 51 gj M± SS VPASS^ ggaoi 5IS0I ISoHaP. 

S6e ma soi, b «B2i gAi gEHoiiAib 5i^ qioipoii pp, bi^a asoi B&aa. oia soi, 

□I0IB0II D2I bl^tf S gf S ^ggf^ ^joj QIOI EH Oil PP g/Oil 0IEH& 3 5118 4* 2J01, 51^ a|2!2| 

b^oi Eeap. 

1-3. XIII «A| t*EH°i WIBinfOI A|2| §5f 

psoii, s &>sa mi aiai gEHa wiaimoi = e s^oii chbkm, £ ioa pois hi ssstoi sa&o. 
miaimoi mm ssKHi/dt, "oo n , -or, -io-si 5is xiia5i oiipaap. 

wiaimoi s*rs ?iEa ass wf3— wf2^wfi^ »as mai/H shapes 8(a) ss). wiaimoi 

^8 AIOII^, ?IEa a a Oil PP, SSS! (VB0-VB2)S E 8 (B)WI UPt* dfa SOI sap. 

^, ^Ea SSI WF3E^ **§6>n BttOllfe, aS(VB0)0l a§! S°J Vcc^ ^§£J2, D§ 

as(VBi, vb2>s a xi aiB(GND)s gsap. 

«Ea SSI WF2^ ^§oH2 g2!0{|^, aS(VBl)OI aS! as Vcc^ ^§£J2, QB aS(VBO, 

VB2)S SXi aiH(GND)S ^sap. 

^Ea asg wfi^ aastn 2i^r seoiite, as(VB2)oi a§i as vcc^ ^san, q§ as(vBo,vBi) 
s a xi ai«KGND)^ gsap. 

wianfoioii »/d f 5ia f ai>c dfi(Rsri)5t ahoi am, AnB » AnNoi psv(5-6v)^ ^§32, es bi 
e<m(blo, bli)oi a xi aiuoi a p. 

nam, ai*i as(RSTi)^ g ams aeots ^, ojEai^ "An"2£ a^acn 21 xi as ^, oil a is 
AnNoi a xi aittg an, big < M(BLi)oi bi^<y as w«s sjg(22)°i aixi sjsm^eh MBiap. nam, ui 

M^H(clamp)6^l ?|oH, XII Oi tim. AnBD\ AnB(VAnB=Vcc-Vth)g ^§aP. SE, M0\ Vrefe b| 

easj £(3 s^«<i M A)g »emsi as^^ ^§ap. 

eixH, ^iH<y asM wF3^g tg^wm mow a\o\o\ gg^p. ^iH<y asoi wF3^g ^s^ch ?±s= b& 
o\\=, as(VB0)Ef a§! as vccg ^§£J2, p^ as(VBi, vb2)s axi aims aaaoi sip. nam, m 
§ 5ia f xiich a^ pgm__rvpc^ £ iooii uptu poiao^ aS! aa . Vcc eji^^ ^san, nmos ^g«xi 
^E^(nl)5^ ssap. 

01PI01IAH, NMOS ^£HXI^EH(n3 St n4)5^ £S g EH Oil 91 aa(VB0)2S^B2| a§! VccOII £joH, bIM 
ag (VAnB-Vth')g gaaCH §3 ^, NMOS Mg«XI^Ei(H3)^ ^ 2H£|H, inH SAb PMOS M^XI 

^EH(pi)oii si e a a anoii sjoh vccg eaap. nmos e^xi^EH(n3 ^ n<\)D\ m^m staaa, ui 
^aa sasxi aa, axi aiws ^xiap. se, p# ss(vbi, vb2)s axi aivoiss f as(VB0)og« 
P£j sg oisjsi asni a & gas ^shxixi s^p. 

oia 9oi # ^ina ass wF3^g «ama f ^i^la^I^ol^^ ssh^ cehou^, nmos egHxi^Ei(n3 a n4)5i s 

8 IDI0HS ff blM^oi gaaP. NMOS MgHXI^E1(n3 S! n4)5^ £g ^EBS S£r 2Hxl SJg(LQ2) 

2J BfS ^E(/Q2)5l 6h0l aiH # 31 « SJg(LQl)2| BS in£(/Ql)5J 6^01 aiBBS S HH^OIOj, 5IS Q|0IP5^ 
"00 n 2J HH0IP. 

□a°s # 5i ei aioiEi5f "oo-a anoiisi, bie^oi aaan, 5ia aioiEiei woutz, ±e. sa^ sxi ai 
■s an, mianfoi2i ch^ wss act. 

oi a eh oil ai, a oi dfi pgm_rvpc5[ axi aims a^of^n, a^ bie < y( B LO)oi bi^a as tt«g 
mz.(22)^E\ gaiap. 

OI5I0II/H, OiiSai ^'2J ^aiAISH as Vth5^ 9IEa aS WF3SP e(Vth>WF3) S^CHIfe, flIOII &¥rD\ 

^mxi a s on mp, diMa ass saaxi an, sa^ asi as vcc^ ^xiap. 01 cm, sesi 

NMOS ^&X\±E\(n9, nl0)a ^101^ Vcc 31 1101 P. 

nisai tf2i ^aiAisH vth5^ ^ina as wf3sp ^s(vth<wF3) s^oiife, pa a« a^sp 
s 8 a^5i san bi^a ass as^an, nmos saxi^a(H3)5i s aoi, ama iHdH^oi acxun, ^ 
e SAa a?ife bi^a aaa 5ia sa(VAnB-vth')8f5ii ap. oi ra, nmos ^xi^EUn9, mo)^ aasi 
Egg ^ ap. 

nam, a§ aizj §m * # a^ei as(0LATi, oLAT2)5h e iooii ubus poised 6foi aius 
^sap. 

5ia Giioi&5f woin, oiisai ga ^aiAisE vth5^ ?iEa as(WF3)§ sasm 2i§(vth>wF3) an 
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Oilfe, a^(0LATl)5( 6(01 SJIgeJ 5I2M)II/Hfe, NMOS £2!XI±a(nl3)5( Eg £,>EH£ £&£P. 01 OH, 
NMOS £2!XI£a(n9)2| 5ilOI£ g^oi Vcc Sl^£ 3(H B5I IfflgOil, NMOS ££HXI ±Ei(n9)E Eg £>EH£ 
S3, BUxl SJ£(LQ2)2J EE(/Q2)5( £ ai*j£ S3, £H£I £J£(LQ2)2J EE(Q2)5( 6(01 »■£ BBS 
P. 

£!£(0lAT2)5( 6(01 eil^oj 5IZH>IIAIte NMOS £l«XI±E<(nl4)5( Eg &EH£ S^SP. 01 OH, NMOS Mgj 
XI>iEH(nlO)2J XI 01 ^ a^OI Vcc ai&'£ SOI 2J5I El SOU, NMOS £gHXI±EUnlO)E Eg £>>EH£ 33, 2H 
XI SJ£(LQ1)2J as inE(/Ql)5( £ aig£ £112, §J£(LQ1)2J !*E(Q1)5( 6(01 ai«£ HS8Q. 

w&m, ^Ea ass wf3E£ g§sis raoii^, a aioia5( we! oiieai «oii/h, 3 liaise as 

Vth5( SSI WF3MP E(Vth>WF3) 3^, 2Hxl S]£(LQ2, LQ1)2] QIOIEHfe "11"£ 6393, 

01*, xidisoh/h^ bi£<ys aa as vcc, aiys bi5is a?i£ ^£(boost)scH 5is£ixi.&fep. 

BB, 5IS QI0IE(5( W0I3 Dil2£! tfSI LIAISE Vth5( «Ed aS(WF3)SP S.>g(Vth<WF3) 3^? 
Oilfe, as(0LATl)5( 6(01 aiUS! 51 2J Oil Alt, NMOS £g!X|±EI(nl3)5l Eg fefEH£ S»B f NMOS £2!XI 
^EI(N9)5( &S6I EgSIXI 351 OISOII, E«X| SJ£(LQ2)S BSAISIfe: Qldl S^&l ai?5( &£XI SfeP. 
3£{E£, 2JiXl SJ£(LQ2)2J tE ^'CHUXI SfeP. 

a^(0LAT2)5( 6(01 BllffieJ 3 1 21 OfJ AH NMOS £2!XI±E1(nl4)^ Eg 6fEH£ 3X1°}, NMOS 
£B!XI£ei(nl0)5( &26I EgSXI 351 lIH^Oil, Eflxl SJ£(LQ1)M BSA|3|fe CHI Oil a#!5( §£XI 

3feP. 32hh£, aixi sj£(lqi)sj ^e ya^ soiuxi s^p. 

KPAi, ^Ea SSI WF3E£ gg&S OHOIIfe, 5IS Q|0|Ei5( W?J 0H££l gOIIAI, 3 ±aiA|£E SS 
Vth5( ?IEa as WF3SP ^g(Vth<WF3) g^, 2HXI *J£(LQ2, LQ1)2] eflxl QiOIEHfe W2j XH BKEI 
XI 33, XH5IS Af CHI bl££ aSOl 5IS a¥i£ g§)£ICH 5IS0I SoHaP. 

psoii, siEa ass wf2£ ^s&ie choii ch6(oi gg&p. siEa asoi wf2£ ^ssoj §21011 
as(VBi)°i as as vcc£ ^333, pg as(VBo, vb2)^ sxi ai«£ ^sacn aa. 3ai3, ^§ 

512}, fll 01 6!S PGM_RVPC5( E 10011 UPfc* PO|°jo^ s§! Vcc ^g^^ NM OS £g«XI^ 

Ei(nl)5( £§@CI. 

0)51 Oil NMOS £g«XI>:Erl(n5 S! n6)5( Eg ^ EH Oil a S(VB1)E£¥EI aS! VccOII 2j6H, til£ 

£8 (VAnB-Vth')£ ga£ICH 5(3, ga ^, N XH^ NMOS £g«XI ^Ei(H3)^ 51 2H£|3, inE SAfe PMOS 

e^xi^a(pi)2i aia aa asoii sish vcc£ ea@p. nmos Mg«xi^Ei(n5 as n6)5( uies aaaa, 
bi^aB eaaxi S3, sxi ai^£ ^xisp. e, as(VBo, vb2)s sxi ai«ioi°£ f as(VBi)H^ 

^P£] S£ 01212] S£0|| 2| & § 2 g IS 5H XI XI S^P. 

oi2i aoi, ?je^ ass wf2£ *a§6(oi wiaimoi5( goHS {Qioii^, men pgm_rvpcm as as 

Vcc £il*]£ SofB # NMOS ^?«XI^Ei(n5 n6)5( Eg ^EH2J aHOUS, bl£a0l gaSCI. 

NMOS £&!XI>:E-i(n5 91 n6)5( Eg &EH£ 2S, 2HM SI£(LQ2)2j fiffi EE(/Q2)5( 6(01 Sllffi, EHxl 
sJ£(LQl)2] icE(Ql)5( 6(01 2il^£ K ttHSOIW, 51 gj QI0|E|5( "01 M 2! 0101 P. 

3£l°£, ?IEa aS§ WF2£ g§6(3, 5IS CHI0|EH5( "Ol"^ UI&imoiB »tt HHOIIfe, 5IS QI0IE15( 

"or*oi in oil b, biM^oi §aa2, a§ 5is aioiae! raoii^ bi£a^ sxi aims ejch, wi£imoi2j ch« 

^IE£@P. 

01 &EH0ll/d, 9IE<y asm WF2£ ^S6(3, WI&IU0I ^^01 SoHaP. 01 51 Oil /d, DilEdl *!2| ^SIAISE 
as Vth5( ?IEd aS(WF2)SQ g(Vth>WF2) S^OII^, ^Oil a^5( ©£XI SMOil CDd(, bl£<y aSS 
£S(2]Xi S3, !iE SA^ as as Vcc£ SXI@P. gS6|, NMOS M^XI±EH(n9, nlO)2J 5(101^ 

vcc aim oi p. 

BB f OllSai ^2J ^aiAISE as Vth5( ?IE<m aS(WF2)SP ^^(Vth<WF2) S^OIIfe, £13 s« a^ 

sp a 4i aw5( sa-i bi^a asa ^6(£i3, nmos £^ixi^&(h3)5( s aoi # a6(2i xhoh^oi ^oiu 

3, kE SA2J a?(^ bl^Aj aera 5i2j §^(VAnB-Vth')6(5j| HO. 01 (EH, NMOS M2jXI^E1(n9, nlO)^ 
^261 E§1 ^ 2iP. 

3EI3, l'§ AIZI 331 ^, <M^oj a^(0LATl)5( E 10CHI UPtij POISE£ 6(01 ai^£ ^§©P. 

5is aioiEi5( "oroi3 oil a a asj ±aiAiSE as vth5( ?iEa as wf2sp e(vth>wF2) g^oii^, 

a^(0LATl)5( 6(01 ai^Si 5iaoil/Hfe f NMOS egjjxi±a(nl3)5( £ g ^EH£ ^^£IP. 01 CDi, NMOS M 
SiXl^a(n9)2| 5||0I£ a^OI Vcc 91 US £ICX 2151 [EH^OII, NMOS MSJXI^Ei(n9)E Eg ^EH£ 33, 2H 
XI sJ£(LQ2)2j BB biE(/Q2)5( £ BDH£ £13, SHxl sJ£(LQ2)2| EE(Q2)5( 6(01 ai^£ HBSO. 

oa/H, ^Ea ass wf2£ imoiife, 5is u\o\e\d\ -oi-a hsbi bohai, 3 ^aiAieE as 

Vth5( 9JE<y as WF2SP S(Vth>WF2) S^, EHxl S)£(LQ2, LQ1)2J EHxl QIOIEHfe "11"£ BBSI3, 

oi*, ih5isoiiah^ bi£<y^ a^! as vcc, bi5is a?i£ ¥^£aoi 5isaxi s^p. 

ffB f DilSEI tfSI ±aiA|£E as Vth5( 9IEa aS(WF2)SP ^S(Vth<WF2) 3¥0llfe, d^(0LATl) 
5( 6(01 aittS! 5ie!0UAH^, NMOS £g|X|±&(nl3)5( Eg EH£ £|XIB f NMOS £^XI^E((N9)5( SB8I 
Eg£]XI S5I (IHgOII, EiiXl SJ£(LQ2)M SBAOIfe Ql CHI 8BB a^5( 1^X1 S^P. 3£HE£, SHxl 
SJ£(LQ2)2J t£ yag SOiUXI S^P. 

H(£(A1, 9IEa aSS WF2£ lIHOIIfe, 5IS CHI0|Ei5( M 01 M eJ KHISSI 41 Oil At, 3 LIAISE 3S 

Vth5( 9IEa as WF2SP 5|S(Vth<WF2) 3^, £Hx| SJ£(LQ2, LQ1)2J W%\ Ql 01 EH "Orei *H B5ia 
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ii an, ni?igj ai (hi mm& asoi :>is ssaoi pisoi geHaa. 

□soil, 9iEa ass wfis gssss (moil aisfoi gge>a. 91 Ea asoi wfis ggaoi &fe sewi 
s=, as(VB2)e» aa as vccs « saa, as as(VBo, vbijs sxi en us g§ao< aa. naa, bis 
men as pgm_rvpoi e iooii uaa aoigES aa as vec aims ggan, nmos sgHJi^ 

a(nipi £§@Q. 

OMOUM, NMOS Se!XI±a(n7 3J n8pi Eg & EH Oil °!ES, aS(VB2)2£Vaa Sg VccOII 2ISH, blS 
<y ° ( VAnB-Vth)S gaaCH Dill, S3 ^, N fliy NMOS Sg«XI>;EI(H3)fe ?J 22£II! EE SAfe PMOS 
Sg«XI±a(pl)a £13 a& a#OII a6H VccS SaSD. NMOS S§HI|±a(n7 S n8P! blEg &EHaS 

bisas saaxi S2, §11 aias siibd. e, d§ as(VBo, vbijs sxi aiuoiss, as(VB2)°s 
vasi oias ssoii a& sss sshxixi ss=a. 

oia uoi, 9i Ea asm wfis g§6K» tuiamoim sshs moiife, u\o\ as pgm_rvpcs a si as 

Vcc aiSS §§SfS, NMOS SgHXI^a(n7 SI n8pi Eg &EH2J 1010119}, blSgoi taSQ. 

NMOS SgHJI±a(n7 SI n8pi EM &EHS afe 58, SH3CI SJS(LQ2)a EE(Q2pi 6101 SI Si 1 , SH» 

us(LQi)a eia ee(/qipi ®o\ aies s hhsioioi, aioiam "io b sj anoia. 

na°s, ?iEa ass wfis ^ssm, uis aioia:>i "io u ej wiawoig raoiife, }|gj choieui 
"io"ej none*, uisaoi saan, am ;>is aioiaej imoiife bisae sxi aius ao, wiamoia ch& 
>ft2s aa. 

01 &EHCHIAH, 9IEa aSS WF1S ggofi, tHISIHJOl = £01 !86HaD. OPI0HAH, OllSa aa ^aiAISE 

as vth^ ?iEa as wpiaa g(vtn>wFi) s^oii^, mow swji o> mm mii> tim & 
ssiaxi S3, ee sAfe as as vecs f?xisa. 01 ra, sssi, nmos sgHxi^eung, moa :hioim a 
vcc aiuoia. 

gie, misa aa ^aiAisE as vth^f 9iEa as wFiaa sfe(vth<wFi) 3^011*=, eia a^r aw 
aa e a Emu sen bisa ass seian, nmos Ma!xi±a(H3pi g acn, asia ihuhmoi g.'au 

J2, EE SAS a$Hfe bisa SSta S^(VAnB-Vth')Sf^l SQ. 01 Ol, NMOS ESHXI^a(n9, nlO)fe 
&asi ESI ^ SJQ. 

DSill, i!§ AI2f §3f g^g aSSi as(0LAT2pf E 10 Oil UEItf BOISES 8101 aiUS SSSD. 

^is aioiei3f "lo^om oiiadi sa liaise as vth^f 9iEa as( wfi)sd g(vth>wFi) s^oii 

fe, as(0LAT2)5f o>0| aiUej ^I^OIIAHfe, NMOS SgHII>iE)(nl4)?f ES £fEHS S&SCf. 01 OH, NMOS 
SaiXI^EH(nl0)a 311 01 e a^OI Vcc aiBIS £\0\ 911) OHSOII, NMOS SS!XI>iE)(nlO)E £§ ^EH£ a 

2, sj£(LQi)s ya ee(/q2)^j s aiss an, aixi sis(LQi)a EE(Q2pf stoi aius ya@ 

tDBfAH, 9i Ea ass wfis ^ssas raoiife, ^is aiois^f "ice! oiissi ^oiiah, n ^biaise as 
vth^j 9iE-a as(WFi)eci s(voi>wfd 3?, aixi as(LQ2, LQi)a aisi aioiafe "irs. e^aan, 
01^, w7isoiiAife bisas asi as vcc, m^s bpis mwm *?±e.&o\ 7isaxi s^o. 

m&, Diisai ^auiss as vth^i 91 Ea as(WFi)aa ^g(vth<wFi) s^wife, as(0iAT2) 
d\ aid aiaia ^laou/dfe, nmos egHn^ a (ni4)^ Eg &ehs axiei, nmos sgHxi^a^iopi s*agi 
Egan a?i rag 011, aixi ss(lqi>s e^aAoi^ qichi awp^ § = 11 s=d. □ass, bhxi 

5JS(LQl)a EE yag ^'OlUJI SfeQ. 

diaiAH, 9jEa ass wfis ^§sas raoiife, pis aioia^i "io"S! crnsai ^oiiah, □ ^aiAisE as 
vth3^ 9jEa as(WFi)ap 2fe(vth<wFi) s?, aixi sis(lq2, lqi)s aixi aioiafe "io"ej m asi 
an S3, xH^igj ai chi bisa asoi a?i£ ggacn pisjoi ssHaa. 

a^gf bfa aoi, e »sa wu ^ai gaoii/dfe, miamoi aioii^ as(vso, vbi, vb2) §°i sju» aa 
as vecs 5i2, ds ass an ains moi, 71s qi 01 a 011 ma nmos sg»!xi^a(n3 sj n4, ns a n6, 

n7 S! n8)S HIO)SH2, aS(VB0, VBI, VB2) §2| olU£?£l bISaa §a ail 85)|| |>og W pg 

piej aioias wiamoia cn& B ;°s em ao. =, 91 Ea as(WF3) aa wiamoi aioii^ asrvBos 
AiggfESMi, "oo" oias wiamoia cH4f sm, «=a as(WF2) miamoi aioh^ 
as(VBi)s AisassMi, "or oias wiamoia ch^ «ss cm, 9isa as(WFi) aa miamoi ai 
out as(VB2)s Ai§&o SM)/ - 10 " oias wieimoia was aa aa. 01011 coa, wiamoi Aia 
as ^?soi ^eaaoi aa. 

1-4. mi ^ai gaia Aia gsj 

asoii, s egg xin ^ai iensj ssfwi □sioi, e 11a aois xiss ^ssiof ggga. ^abioi 
i!2»jj a«a sa' AnNS (Vcc " vth)21 ell ^ 0,l 2112 ' £l - ^'S(RSTi)fe moi ams ^§an, uis 

01 ^ eh 011 ah =s ssfoi ?isaa, a«! as(RSTi)^f e aius an, bisae §n aajEs^a sas 
a. nan, a^ bis^oi wis sa, ^ bisaej s^, AnB^ psv am, AnBfe axi aius ssaa, s 
4- bisae ajxis^a saau, xboi as AnBb (vcc-vth(=vAnB))£ ^iiaw, jho\ as vrefwi bisa 
a aas a^eft awi ss^ii 6pi asoi ai^isa. 01a saioii, ai« as(RST2)oii sioi ais^oi 

^§ai2, NMOS S a XI ± a (nil, nl2)7l Egaoi, a^{LQ2, LQl)a EE(Q2, Qipi E^ "0"ES a 

ii'sa. 
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SIEag VRD3-VRD2-VRD1^ Ui£?IAi $3oHaP(E 8 (A)&£). ^ft AlOllfe, £ 8(C) 

oil uEjyi hiF& aoi, aa(VBO)s vcc am, as(VBi), as(VB2)g an aius sr« gasa. 

aa, £^ sjEd aaoi vrd32^ gaan, xiich as pgm_rvpo> as vcc^ gaa:n, nmos 

EB!Xl^a(nl)3l Eg «EHS £SSU. 

O\D\0\\M, NMOS M§HXI±a(n4, n3)3> Eg EH Oil 2!2£, aS(VBQ)EM^aa NMOS 
egxl^H(n4, n3, nl)* gSH S£H bIMdOl tSSQ. ^HA| AlOHfe, SHxl sl^(LQ2, LQipj 2? 

"0"ss £i4iaa 2121 neon, enxi si^(LQ2)a bb ee(/q2)^ -r f a» sj^(LQi)a ys ee(/qi)*=: 
Toia. trfeiAH, 01 cm nmos essxi^aon, n3)^ Eg &ehoick 

CU£IA1, ^Ea BBOI VRD3E^ ^§32, M0{ 6Js PGM_RVPO> Bg! as Vcc^ g§ae, 2^ 
Sf4* bl^<M° (VAnB-Vth*)^ §2£Ji, NMOS M^II ^£H(H3)^f 5! 25iJ0il CEf£f, 2^ EE SA^ £13 S 
6f aHOil 2JSH VccS 8BBO. □ HI 01 61s PGM_RVPO* a XI 31 MS SBOtect. 

9IEa aBOl VRD30il/da BUt, 011251 ^£J LIAISE S8f Vth^J ^Ea as VRD3MD 

e(vth>vRD3) s?, a 1 a^:>> ^sxi are oil cuai, ee sa^ a a as vcc^ ^xiaa. 01 an, nmos 

Xl^a(n9, nlO)^ £§ tfEHS SCf. 

□sin, aa Aia sui ^, amei olati, 0lat2^ 2 11011 uayi aoiaias ahoi aius ga@ 
p. 

a^(0LATl)^^ 8*01 ^§£1^, NMOS MS«XI^9(nl3)^l Eg 6fEH£ ga@D. DdlH, NMOS e 

£jXl^a(n9)a >II0I^ a^OI Vcc EilgS aOi «3| 01 SOU, NMOS M£«Xl^a(n9)S EgaOi, SHxl 
SJS(LQ2)a BB EE(/Q2):>f "0"0| an, EHxl SIS(LQ2)£] EE(Q2)^ "1"£ BfaBO. 

am(0LAT2)^h 6^1 aiUS NMOS M£HXI±a(nl4):n Eg M98Q. 3£l2 f NMOS ^gH 

X|±a(nl0)£| 3HI0IM a^OI Vcc aiWS aCH 2J2I CQISOII, NMOS S gj X!^a(nlO)E EgaCH, EHxl 
SJ^(LQl)a BB EE(/Q2);>> "0"0I an, SHxl 5J£(LQ1)£J EE(Q2):>h "1"S BBBO. 

CEf£fAi, 01IE£I «oj ^aiAISE aS Vth^ SlEa aS VRD3SQ ^(Vth>VRD3) 3^, 2Hx| 
SJ£(LQ2,LQ1)£] £Hxl BlOia^ "11"S WaSCK m\H t GIOIQ^ BJBaW 213, 2Hx| QlOiaPI "11" 

01 HH21 aioi eh woia. 

SB, 0H2EI ^ LIAISE as Vth^h SJEa SSfVRD3^ OI8KVth<VRD3^0IS. £13 S^SD s 

fli s^^f man ui^a aas aatan, nmos eaxi^a(H3pj 2g ^ehs aw/asjsi xhoh^oi aoiu 

3, EE SA2] aS^ bie^ 2 S3f § ^(VAnB-Vth)of >il SCI, 3£H2£, NMOS M^XI^a(n9, nlO)^ 

sasi essxi afea. 

nam, aia Aia 33 m±m a^ej a ^(olati, oua2)D\ e iooii uE>yi aoigjo^ 6f0 i ai^^ 
a^(oLATi)^^ moi aims ^sas, nmos Mg«xi^a(ni3)^h Eg aas « saxie, nmos m^xi^ 

£H(n9)^ &aai EgaCH 21X1 SQ. W&M, E»X\ SJ£(LQ2)M &&A\B\D\ «B S&K a^M « 4, 

aoi, aixi sj^(LQ2)a ee bbs ^^sixi a^a. 

dS(0LAT2)^J 8101 aiUS ^§£J2, NMOS MgHXI^a(nl4)^^ Eg tfEHS «SaXI&, NMOS MaiXI^ 

E-i(nio)^ &aai Egao^ 21x1 sa. cd^ai, shxi sj^(lqi)m eiaAi^pi ?ie a^e m^^i sr 

^ 2! (N, WX\ sJ£(LQl)£J EE BB8 S^otXI SfeQ. 

aeon, a^i ?JEa asoi vrd2^ ^§32, xiioi a^ pgm_rvpc^^ a§i as vcc^ ^§an, nmos m 

an^H(nipf £S tfEHS A9BQ. 

opioid, a^ «sa asoi vrd32^ ggaoi mstaa cchoii aixi sj^(lqi lq2)£j ee bb 

01 8I0JU3 21X1 S£3, aixl SS(LQ1, LQ2)fe s^l «EHB! "00"0PI CJi^Oil, NMOS =&X\±E\(n3, n4)Pf 

Ega3 ?io. Da°g, xiich PGM_RVPo^ bsi as vcc^ as(VB0)2^^aa an:n 

NMOS ^e«Xl^a(n4, n3, nl)S gSH S£H, Oil S £1 «a ^aiAISE SB Vth^ VRD3SQ yg fe'OI 21£J 
^ 2^ S[4- dl^ag (VAnB-Vth')^ SB9C}. 

01 oil ai8joi # a^ ?iEa asoi vrd3e^ ^gacn ss^e anon aixi sj^(lqi a LQ2)a ee 
aaoi ^oiuii 2i2e, nmos ^axi>i&(n4, n3)^^ oiEg ^eh^ aoi, a s§!(VB0)2^^a ^aian, 

Sff a»S(VBl, VB2)3E S^aXI S3, ^4^ bIMag Vcc aiU* SXI& XH M^i! (floating) BO. 01 ^ 
EH Oil AH fe, 0101 BSaCH 21 fc 2Hxl SJ^(LQ1 » LQ2)a EHxl QIOiaCHI^ **0| 2!P. 

□ ^, xaicH am PGM_Rvpof a xi ai^^ asojsa. 01 m, a«w» EEa aaoi aiwua 21x1 as 
^'oi s^a^ 5^ di^a^ ( vAnB-vth)^ eaaii, nmos ^^xi^a(H3)^h s eh§oii tne> # 2^ ee 
sa^ vcc^ saea. 

01 5i 011 aj, oii2£i ga ^aiAisE as vth^F ^iEa as vrd2sq e(vth>vRD2) g^, * ai^ m^xi 
seoii ma, ee sa^ aa as vcc^ ^xisd. 01 n f nmos e^xi^a(n9, mo)b Eg aas aa. 

819 A|& §i ^, g^g aSSJ a3(0LATip> E 11011 UEitS EfOISE^ 8(01 ai^ 1 ^ AI9BCI. 

a^(0LATl)5f 3(01 aiB£ ^§33, NMOS e^x|^ & (nl3)5( Eg ^EHS «3BQ. 01 OH, NMOS M2i 
XI^H(n9Pf Eg HaOlD\ OHSOII, £Hx| U^(LQ2)a BB EE(/Q2)5f "0"0I 33, £Hx| SJS(LQ2)a 
k£(Q2piT§BB9P. 
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OiSiM, 0ll££l £'2 LIAISE aa Vthm 9IEa aa VRD2SQ S(Vth>VRD2) 3^, 32131X12 e>S0| 
aOIUI] SiXI a°21, 2HXI 2IS(LQ2, LQ1)2 31X1 U\0\E\H "10 n £S gtSSa. asmXI 31X12 g^SOl gJ 

oiu eHxi q\o\&?\ "li-ej spoilt, □ aioiQfe sxiaa. m\n, sks aioiefe ysaoi sich, 31x1 ai 

01931 "10"2! (Dl°l QIOIEIfe "01"0IP. 

oiieei ga liaise aa vth?i a£a aa(VRD2)aa ^a(vth<vRD2) §^ona, aa s& swap 
a g a#??i aa bisa aaa gjsjgn, nmos aaxi^afHspi Eg ^ehs aot, a§t2 xHsurnn a 
oiuii, ee SA°i aa'g bisa sea :na §^(VAnB-vth')6^i @a. naeg, nmos aaxi±a(n9, 

nlO)fe aa§l ES2XI aaa. 

ziai^, ^§ ai^ ^, g^g asa t!a(oLATi)^ e noil way aoia°s sioi aigs ggaa. 

6!S(cLATl)3l §101 aifflS g§£ie, NMOS aaXI±a(nl3pi Eg &EHS £§2X12}, NMOS eg«XI^ 

a(n9)fe aa§i Egacn axi aa. maxH, 31x1 sjs(lq2)s aaAoi^i «e sse» a#?M sa^i g >. 

SOi, 31X1 S1S(LQ2)2 in£ B}8S BS81XI SffeD. 

□son, aei si£<y aaoi vrdis ggan, men tis pgm_rvpc:>i a a as vecs g§2ii, nmos a 

axt£a(nipi Eg «9SQ. 

OPIOIIAH, asiJ» XI 21 ^ SOil AH 31X1 3JS(LQ1 a LQ2)2| EE BfSOl aOIUIl SiXI 3£S, NMOS Sail 
^E)(n4, n3pi Eg gEIS 32, aa(VBO)0il 2|8H blSgoi gasa. 3£I2, 35131X12 sgOIIAH 31X1 
SIS(LQ1 ft LQ2)2| EE g»aOI g-'OIUIl £1221, NMOS M a XI >; E) (n4, n3pi bl£g #EH£ 201, 

aaa(VBO)sa^a s£ian, sa sas(VBi, vb2)^£ g^axi an, «f4> bisaa vecaigg sxi 

6J XH iliSQ. 01 ^EHOIIAHfe, 0101 aSSOl 2Jfe SHxi SJ£(LQ1 a LQ2)2| 31X1 CllOiaOlia ggOl gj 

□ . E, a£J7)IXI2 =|g0IIAH, EN XI SJS(LQ2)^2| tSOlIB aaOl aOIUIl 2iHS, NMOS Max|±EI<n4) 
31 bl£g gEHS 201 agfS(VB0)2S^EI S£I2H, NMOS M g« XI ^ Q (n7, n8)7l £S2(X SaS(VB2) 

oil g^sa. oi g^oiife, aa(VBi si vb2)b sxi amioiss, ££ sa^ sxi aias 2ch, §^21 
cvtt «ft£^ a 

□ ^, XJJCH as PGM_RVPC3I SXI Silg£ 2S0I2I2, 01 OH S^2| CH&OI 2fe dl = aS 
(VAnB-Vth')S Sa2H, NMOS S g«XI^Ei(H3)5l 52 2£g0|| (BSi, CH^OI 2fe ££ SAfe Vcc 

ssaap. 

oi^ioiiah, siEa aaoi vrdioiiahs aa, us a «gsi >iaiAis£ a& vth^i 9i£a a^fVRDiiM 

□ s(vth>vRDi) 2?, si aw3^ agon ciaf, tE sa^ as aa vece ^xiap. 01 mi, nmos 

Mgi!II^EH(n9 f nlO)fe £g tfEHS SCI. 

□£in, ms Aia suf ^, asej as(oiAT2)^ £ iioji uay e>ois°s sioi aisi^ g§sa. 
as(0UT2)^i aioi aisis issaa, nmos egHii^ a ( nl 4)^ £g «ehs s§sa. oi an, nmos ms« 

XI>iEH(nlO)3| £§ fe'EHS Sill, SAx\ SIS(LQ1)2 BS ££(/Q2pi "0"0I 22, aixl SS(LQ1)2| 

t£(Q2pr , rs asset. 

co£Iai, oii££i mst ^aiAiss aa vth^i 9i=a aa vrdisd e(vth>vRDi) 3^, aasixia yaoi 

BlOiUH SIXI S2B, aiXI SIS(LQ2, LQ1)2 31X1 QIOIEH^I "01"S efSBO. SaWXJ aix|2| BJHOI ^01 

uii si°2i, n Qioiafe sxiaci. aioiafe essaoi sioi, aixi aioia^h n oi"2J oh2 aioiafe 
n io n oia. 

Diisa flsi ^aiAiss as vth^i ?i£a aa vrdi oioKvth<vRDi)oi2?, aa a6f swap siag 
3i ta diMa aas Sf8i22, nmos egHxi±a(H3pi £g ^ehs 201, asi°i xhshh^i ^oiuh, £ 
= SA2i aas dis<y asa 312 §8KVAnB-vth')oi3ii so. nass, NMOsseHxi>;a(n9, nio)i= aa 

61 £g2XI SffeP. 

□ £IH, g§ AI2J S3! ^, g^g t!I2! iJS(0LAT2)3| £ 11 Oil UEi<d aOISSS §101 ai^S g§@a. 
aS(0LAT2)3f SIOI aiSS g§£iS, NMOS SS!!Xl^a(nl4)?| £S dTEHS £§2X12^, NMOS MgHj|± 

a(mo)fe aa§i £§201 sixi aa. msiM, aixi sj^(lq2)§ eiaAispi ?ie» sggf a^s © = 3ii a 
^ aoi, axi as(LQ2)2 tE aaa a^sixi aba. 

a^§^ ma &01, 01 mi ^ai gEHoiiAife, =g Aiwife asiwxia ^#oiiah aixi as aioiaa aaoi a 

24fe S^OIIfe, ^§21 CH^f 512, a SJ 731 XI 2 Oil AH 2HXI Si£ Oil 01 a 21 EiaOl a«S|2 

sixi aa s^ona, ^t§ smu aa. 012 aa assMi, sis ^ea ££2i> aa. 

□an, a§! ?i£a aas vrd3-vrdis g§§m, enxia aaoi a^mxi a°2?, aixi as(LQ2, 
lqi)2 oioia^ wa xHoia. aixi as^i "oo"2J oh, =g Qioiafe "lroia. 

2. «I2 ^'A| gEH 

£ 12^ s a son ae g^as y£x« ^ia sxi2 3312 «ai iehi uat? 3501a. 01 smms o\ 
a sxife j|2! a xi aiuoi sxion cnggf 201a. 

2-1. xai2 £ai seh2 a a 

£ i20ii uayj ma &01, g ajgoi 3§a g«as a£xn 3iej §xife oiisa oiaioi(ii)a, bie^ 

aa Sl£(12)2, ^g/WI£imol »|OI 2J£(13)0il 25H ?S9D. 

Oil££l CHaiOI(ll)^ £ 13011 UPti! b!2 «0I, aa 0II££I gOI S§2 9l = a(WL0-WL15)0ll S^S (HI 
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££l ^eaj(A0, AI, OHM^^SSS HUBS ?S2S BP. SSS* $J££(WL0-WL15)0il g^S Oil 

aa a on 2jsh nioixpt ?asa. 

00 SSI ±Mg(AO, Al)g MSg 3HI0IMS 3Mt g^^S ttSXI gXIS Ol^OiXIfe DRSBI « SBXI 
^ EH ( MTO A - MT 1 5 A, MTOB-MTISB)}* S^S NAND ^§g££ Ol^OiaP. 01 NAND ±^2J Oil 
££l fll MS«XI^Ei(MT0A)2| HSIieJOl 5H0|g(SGlA» SG1B)§ 2|2| §6H dlM<!d(BLO, BLl)Oil 

Oil££l ^2!XI±E<(MT15A, MT15)2J }i|0|e(SG2A, SG2B)g 2|2J goH 215 S^tf VGLOII S 

^SP. <y ^ }I0IM(SG1A, SG1B)2] 71IO|eb ^ a^ S3<y SSLOil g§2§ S^SP. £^ 
>ilO|e(SG2A, SG2B)£J 311 01 #eh ggg GSLOii ggog S^SP. gg g2J Q||££| a SI XII CH 31 
Omi\ 3S2| $1££(WL0, WL1, ...)OII S^SP. 

31 H AlOllte, OIIS MS, 20V2J a»OI a^B Dil££l fl|2l ?l£aOi! H^SH, 8x121 DM QIOIH^ U0IXI 
Oii££l tfOU 3IUBQ. 01 [[Ji, &™ »OIS(SGlAr SGIB)^ £§£13, 01 SSI fll 012121 Sl£a 

Ollfc flH^ 38101 ^0iXI3, a^ :HI0I^(sg2A, SG2B)^ dl£§BP. 

oiieai m = &x\±e\o\\s= £ 14011 upyj d>2f »s 8«si aioiEi 31^01 goHap. £ 14011 dfs* 9 
oi, 5181 Aioii^r ?ia aioiei "ooo-nrsj 8xi 011 p£f, 3 oiieei ms\ sj2j mz. r-sa 

M o" ms se«, 2* oiieei aoii cusfoi ?iaoi gstiap. 

01 hh, mi£infoi aa(WF7-WFi)oii 2J6H wieimoi szroi sshxi3, 212121 chisbi «si ^aiAi«£3|. 21 

aiOIEiOII CHSttb "7"-»S "O" UiS £|£« HOI BO. ^« AlOlfe, ^rft a 8f(VRD7-VRDl)OII 2J6H 

■aa «si ^eiiAisH^F sesjn, ^goi «aiap. 

wiaimoi ai as s fi aioji^, <y^& oiiesi £-21 ^Haoife miaimoi aa (wf7-wfi) si mm 
aa(VRD7-vRDi)oi ^01x13, 3 oisj2j oiisai *jg £g a as bo. £, a^ jioi^sgia, sgib) §y 

3I0IM(SG2A, SG2B)fe £§SCI. 3 £12, 01 OH DISBI flIOII <&2 fe xi OI¥0D OII££| ^2] 

^2ilAIBE5h Wiai UFO! a^(WF7-WFl) a^(VRD7-VRDl)M s3f3H2 Si^XI Ol^^h S&SCH, 

wiaiiBoi h ^^oi issHap. 

£ 12011 /H, bl^<y aa tt^ SJ^(12)^ NMOS M!«XI^Ei(Nl-N15) » eiWEi2j gj*^3l£lg BttS^OI 
Ol^OiXIfe EHxl SJ^(LQ2, LQ1, LQO)Oil 2|oH ?SSa. SE, ti!M<y SB tt«S Sj^(12)^¥Ei^ a^fVBO, 
VB1,VB2,VB3)2| 33 aeiOl £»SO. 

dl^^ sa ttti( as(12)0|| 2J6H, 3181 A| CHI PI8J QIOIEiOil life dlM^ 2 o^ 0 | tt«g£|0| Oil££l 

waoi(ii)2i oit££i noil ^oiap. £, ma voi aioji^, aa w«g sj^(i2)2j eHxi sj^(lq2, lqi, 

LQ0)2| D\ 2H ^£(Q2, Ql, Q0)^ OilSai Oi 91 01(11)2] Di|££| ^Oil D\<&0\ tyoHXI^, "111"S ^§9 

P. AI CHI Oil££l 01 91 01(11)21 Oil££l ^2| >i5|IAIS£5^ S#£|Oi Q10IEH2I ^^01 tyoHaP. 01 [Di, 
fflfl SJ^(LQO, LQI, LQ2)2| 5|2J ic£(Q2, Ql, Q0)0ilfe ^SSl tt\0\&D\ ^^SOi ZfP. 

^S/WiaiUfOI XHICH SJ^(13)fe NMOS MgSXI^Ei(N16-N28)S ^^SP. 01 ^S/MI&IIItOI flIOi SJ^(13) 
AI £^ MIEIUOI A| CHI 2H» SJS(LQ2, LQI, LQ0)2] ^EHS SlOlSJfe 330IP. ^*/WI£II»0| JilO) Si 
^(13)^¥Ei£r <^S(0LATO, 0LAT1, 0LAT2,0LAT3)2| S3 E}210\ £^£JI2, ^>ig2J 33@P. 
mm/mZ\mO\ X\0\ SJ^(13)2] NMOS M^XI^Ei(N16, N17, N18)2J 5ilOIM a^^ SACHI S^SJOi 81 
P. ic£ SAi= Oil££i 013101(11)21 Dil££| «2| ^£ilA|££g SS8PI «B inH^F SD. ^, UgOII ^Sof 
bh2f ^01, Oil££l ^2| ^aiAJSH^F ^|£<M BSffiQ 32, ^Oii a^^^ oEj| &goil dfdf, SA^ 

asi aa vcc(oiia 3.3V)^ ^xi£i2, oii££i «2i ^aiAis£^f ^i£<y aasp ^22, di^a aa 

a» ^2| aa£S »»BCf. 01 bzE SAOil 2JSH, NMOS M^XI^&(N16, N17, N18)^h ^ICH£i2, 

^•/Hiaiiaoi »oi «s(i3)2i g^oi « aso. 

^£ SA2f d|e^(BL0)3f2J A^OIOflfe 2Uia2J NMOS MSHXI^Ei(HNl S HN3)2| S|g g^OI g^£!P. £, 
bz£ SA2f d|e^(BLl)3f2J AfOlOU, 2LH8T2I NMOS Mg«X|^Ei(HN2 SI HN4)2J =Sjg g^OI ISSQ, 
NMOS egHX|^Ej(HN3)2j ^|OiM a^Oil OiHail^ P3E <Mg AiB^h 339P. NMOS e g«X|^Ei(HN4)2| 
TilOie xj^oil CH£ai^ P3E <Ms AiNOi 339P. NMOS MgHXI^Ei(HNl, HN2)2| 9i|0IM 2^ Oil XII CH 6i 
^TRNOi S3SP. 

££ SA2f S XI Pei(GND)^2J AfOIMI, NMOS M^XI^Ei(Nl)^^ g^P. in£ SA2f a^i aa Vcc2| 33 

£fe!3i2j Atoioii, pmos egHXl^Ei(Pl)^^ g^a. nmos ms«xi^ekni)2j ^ioim a^oii^, noi a^ 

DIS^ 33SP. PMOS Me«XI^:Ei(Pl)2] ^ilOlM a^Oil^ tls. VrefJ\ 33&P. 

^— SA2f dIMd aa »a SJS(12)2f2J A^IOH^, NMOS ^g«X|^Ei(N2)^^ dH^QOI SAP. ^, NMOS §!« 
II^Ei(N2)2| HSiieiOl i^£ SAOil S^D. NMOS §g« JI>tEi(N2)2| ±±D\ NMOS M^IX!^Ei(N3, N5, N7, 
N9)2J EaiieiOil g^P. NMOS e gj X|^Ei(N2)2i 3ilO|M a^Oife 731 CH ^2 PGM_RVPC^f 33SP. 

NMOS MgHXI^Ei(N2)2| aa(VB0)2j 33 £f2]IU2J MOIOii, NMOS M^iXI^Ei(N3, N4)^^ B 

^SP. NMOS egHj|>, & (N2)2| r^^SI Sa(VBl)2| 33 PeJ3|2J A^IOil, NMOS M£! XI ±Ei(N5, N6)^^ 
^'ii S^SP. NMOS egHXI±Ei(N2)2| ±±2k aa(VB2)2| 33 P2JHI2] A* 0 1 Oil, NMOS 
Mg«XI^Ei(N7, N8)^F §^9a. NMOS MgHXi^Ei(N2)2| 4:^2f aa(VB3)2J 33 P2i3}2J AfOI 

Oil, NMOS M^XI^EH(N9, N10, Nlipf gAIOll, NMOS e gjj j| ^Ei(Nll)£* 9B£ NMOS ^ 

?«XI>iEi(N15)^F g^P. 

2HXI SJS(LQ2, LQI, LQO)^ 2J2J k£(Q2, Ql, Q0)2^, 3 ^|2{ ^£(/Q2, /Ql, /Q0)M ^^XI3 2i 
P. 3 £13, 7 W = UPLH^ dJM 2IDI6J3 StP. 

2HXI SJ^(LQ2)2j aa ^1^ ££(/Q2)±r, NMOS MS!X|^Q(N4, N6)21 ^101^ a^Oil g^SP. 8H» 
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SJ£(LQ2)2| 7|2! EE(Q2)fcr NMOS =&X\±&(N7, N9)2| 5)101= S = 0II g^@Cf. 

2Hxl £J£(LQ1)2| S>S 7|2{ EE(/Ql)fe NMOS = 21X1 >:&(N3 ( N8)2| XIOIS a = o)| S^@Q. 2Hxl 
SIS(LQ1)2| 512} EE(Ql)fe NMOS M§HI|±a(N5, N i 0 )2| jflOIS 2 = 0|| a^SD. 

SHxl SJS(LQ0)2| W 3 EE(/QO))ir NMOS Me!XI^E)(Nll)2| 3)101 = a = oil S^SQ. NMOS =@! XI 

±a<Nll)£) g^S NMOS = £3X1 ±3(15)21 7)101 = a = (Hlfe BIO) t!S RD2| 1= £>oi 0 | g^a 

E, 0)X| S)S(LQ2)2| 7|2J EE(Q2), 3)X| SIS(LQ1)2| 71 2< EE(Q1), 2HXI SJ£(LQ0)2| 7|2j EE(QO)a 

a*aia a xi aejaai ajoioii, nmos =eaxi±a(Ni2, Ni3, ni4)7) 2*21 g^gci. nmos = a<xi>ia(Ni2 
Ni3, ni4)°j t)ioi = a=oi si*!; as RST°i aaoii s^aci. 

^S/WISimoi MICH 3] =.(13)0)1 AH, NMOS = e!XI>:a(N16, N17, N18)2| 7flOI = a = ° sm 
NMOS = g«XI±a(N16)2! caigjoi ejjxl s)S(LQ2)2! SJS 71 2j EE(/Q2)0II S^SD NMOS 
= S!XI±a(N17)2| Eai2J0| 2HX| SJS(LQ1)2| gfa 7|2< EE(/Q1)0II g^gQ. NMOS =g«XI>ia(N18)2l 
Eai2!0l 0)xl £l=.(LQ0)2i 2>a 312) EE(/QO)OII 

NMOS e§HX|>iEI(N16)°l ±±2} SXI £f2Ji»2| AIOI01I, NMOS Mgi!Xl^a(N19, N20)7) SjgS S^Sfe § 
AIOII, 012) SI5| 2S NMOS = gHXI±a(N21, N22)7) S^SD. NMOS = 2!XI±a(N17)2| ±±2i 

SXI £fei2l°l AIOIOII NMOS egHxi^E)(N23, N24)7) gAIOII, 0I2J g|S{0£ NMOS MS! 

xi^a(N25, N26pj zims. g^sa. nmos si»!xi>;a(Ni8)°i ±±2} axi yeimsi AJOIOH, NMOS §i 

II^0(N27, N28)7) 3B£ g^ga. 3 £111, NMOS = fi! XI £ B (N27, N28)S *JM=. S^Sin Stfe 38, 
a)xl ^221 mgW S?^7| 9I6H/H0ID .NMOS = g«XI±a(N27, N28) g2| ff^S gefoHE £!Ct. 

n£in, NMOS = gHX|±a(20)2| 5)| 0 |E S = 0 | a£(0LATO)2| S3 a2J0|ia^an, NMOS 
= §HXI±a(N22)2| 7)101 = 2=01 aS(0LATl)2) S3 £)2J0II g^£|2, NMOS SgHXI^a(N24)2| 7)101 = 
a^OI <M£(0LAT2)2I 13 af2J0J| §^92, NMOS = £HXI±a(N26)2| 7)101 = S30I aS(0LAT3)2| S 
S £1210)1 S^£I2, NMOS = g«II±E)(N27, N28)2| 7)101 = a^OI a£(oLAT4)2| S3 £)2!0)l S^SCh 

SHXI 2J£(LQ2)2| 31 2| EE(Q2)a b)± £f&J(IO0)a2| AfO|0)|, NMOS = §i!XI>;a(N31)7) 3^an, 2HXI SI 
£(LQ1)2| 3| 2j EE(Q1)£) tfl± £)2!(I01):iD2| AfOIOII NMOS S §5X1 ±a(N32)7) a^an, 2Hxl SI=.(LQO) 
2| 7|2< EE(QO)£) W± £)2J(I02):D)2| AfOIOII NMOS = g»!X|±a(N33)7) g^SCf. 

EE, STS 3ii0l = 2Ai2i NMOS =eiXi~a(N3i, N32, N33)£j 3iiO|s s^OI £S2(YC__0)2i S3 £I£J01! 
S CI . 

2-2. »I2 ^'Al SEH2I 3I2J A|2J §5f 

□ SOII, 5 ^S2| H|2 ^'A| ga2| 3|gJ SE 15* & Sol 01 gg&O. ^gHbfOI AlOllfe, 6JS 
PGM_RVPC3I S aim'S S§a2, NMOS egHXI^a(N2)3f blEg 4fEH£ 49X1901. d|e<a(BLO, BL1(E 
15011 AH BLn, BLn+lSAH UEIU S!g))0| blM<y 88 i?4S SlSS^a g£l£ICH 21Q. 

□ £122, t!S DIS3I 8101 aiB8£ «S£|3, 6Ja TRN, AiB, AiNOI (Vcc-Vth)S blMdfBLO, BL1)0I 

sxi sms. «3sa. 

01 ^ EH Oil AH 3ISJ0I 3IS9 3^, <Ma(Y)_0pj ohOI aifflS g§£|2, 3|gJ QlOia^ SHxl SI£(LQ2, LQ1, 
LQ0)0ll 4=ya0) ^XISQ. 

□ <ys DiS3i s aims eesa, biM<a(BLo, bli)oi axi a°i2£¥a ^asa. nan, tis trn 
aib, AiNoi vcc 01&21 moi aim(oi is se, Ai2i dh^ a?j)£ ^§afe §aioii, iis vreOf s aims' 

ag^PMOS Mg«XI>:a(Pipf Eg #EHS SXISD. 010)1 CDa, 28 b|Gfi!(BL0, BL1)0| SS Sgf V ccS 

oi hh, a)xi aioiaoii ggfoi sje^, ^s/wiamoie dichspi ?i& <ms( 0 lati-0Lat4)3) sxi aims 
EE/ ffliesi ^21 Eaiej^ 7)101=21 thois a 3 011 g^a ^sj s3<aoi a a »b vcc 

7i2j aioii^ vrefs sioi aims s)o) naxjxig eesi2, cHEai^ dejaxi as ^21 cHEai 

-/ 0"S §S AiNOI gXI QMS. £13, PGM_RVPC7) 8)01 aiVS 3£I3, Sg(VB3)0l 7)§ feg 

an, a &i(VB2)oi dies ast°g an, a&i(VBi)oi □ a§og ^° aef©s an a 

8(VB0)S fill 3IH0I SE^ tfSSQ. ' 
7|g QI0ia7) "00x"(xfe 0 Efe 1)2! g^Oilfe, 0)xl S)S(LQ2 » LQ1)2| g»S EE(/Q2 S /Ql)fe 8)01 31 

■oi a. mass, nmos sgHxi±a(N3, N4)?f £§ &ehs an, biM<y(BL0)§i s&(vbo>oi acn, axi ai 

Bi SSSCI. 

7i2j aioia?) "oix-ej s^oiife, nmos sg«xi^a(N5, N6)3) es ^ehs an, bisa(BL0)s agj(VBi) 

2S S§SQ. 

7I&J QI0ia7) "10x"2J S^OIIfe, NMOS =l>!Xl^a(N7, N8)7) Eg 4fEHS an, blSfi!(BLO)S a3(VB2) 
2S^§SD. 

718 QI0ia7) "110"2J S^OIIfe, NMOS MgHi|^a(N9, NIO, Nll)7) Eg &EHS an, bl = tf(BL0)S 
a&(VB3)ES ggSQ. , _ v ; 

aioia7) "iii"2! s^oiife, as(VB0-vB3)°s^aa (we DH±(path)E bisd^ xi&a7i mm on, 
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biMasi aa^ vcc aioi£ £?nsa. 

01^21 HSAII^OII o J8H# ^em 01^^(6^)01 3IB QIOIEiOil COS Sgl£§ ^§9 *, a^S 91 WLOI 
2IB BB2^ «ggi2, oi^ew oic^oi }|B BH^ BBSS gg£ICH PIBOI SSHBa. 

B4B bf2f 1*01, B W82I 61 A| HEHOIIAI^ 21® QiOIEiOil Ota, blM<y saOl SSISa. 019 »0I, Dm 

qi oi ei oil ma bi^a bbi ^§6hs :mb aioieioii aa «uou oiae* sm aar ^ an, qioiei 
m saioii pia»ss«, 31^ aissi e^oi essci. 

2-3. HI 2 AIAI §EH£| WlSIIIfOI A|2J 

□ MOil, B «2 ft|A| §EH2J M BIN 01 8** Oil CH8KM, E 162] EIOIS xfMg £28*01 tt9BCK 

wiamoi ^m Aioiifc, sina a a oh oa ( aaa(VB0-vB3)g se i7(a)oii uEiyi u\a aoi g§aa. 

^, ^EB BBi WF7S gS8Kn §^3f SIEB BBI WF6o^ g§8H2 S&OflB, 

bb(vbo)oi as aavccs asanas sb(vbi, vb2, vb3)8 an aiois «ssa. 

BBi WF5S tf a8i:n S^jtt ¥\El a BBI WF4S g§8H! Site SejOilfe, BB(VB1)0I 

a^! bb vccs ^asu, as bb(vbo, vb2,vb3)s an sii^(gnd)s gsaa. 

BBs WF3£^ «§6J2 §M « = BBI WF2S g§6H> SeOllfe, BB(VB2)0I 

s£! a a vcc^ bb(vbo, vbi, vb3)s an ai«i(GND)s 

^na bbi wfis gasm s&oiite, a b(vb3)oi as! bb vccs as bbcvbo, 

vbi, vb2)8 an ainis ^saa. 

se, wamoi aioib, men dm rd^ s aiii£ «sa2, nmos se!xi£Ei(Ni5)B oiseoia. 
Miamoiog bai, bis noi 6!i dis^ g>oi am, aib, ain a trnoi psv(5-6V2j bb»s ^seih, 

d|e<y(BL0, BL1)0I a XI 31 HI 01 SO. 

nam, men am Dism s aiws £iso*e *, oinai^ -ats a^aoi an b^ ^, oil a is ainoi a 
n aius an, bisti(BU)oi bi^a bb wg «s(i2)2i aixi ass^a ^aiaa. nam, oi^a^ m 

858121 «8H, niCH am TRNOI VTRN(VTRN=Vcc-Vth)°£ ^§90}. SE, HICH am Vref^z dlld^l £|3 

a« a«(<<ipA)» i§)ii aaesi BB25 **aaa. 

sin, ^i=a bbi wf7^ hh chi pi 6^ ss&a. ^i^a aaoi wf7S ^saoi a^ s^oiife, 

sb(vbo)& asi bb vec^ as bb(vbi, vb2, vb3)^ a xi ai*^ ^§aoi aa. nan, a 

a si oi am pgm_rvpc^i aa bb vcc ai^^ ^aan, nmos eg«xi> 1 Ei(N2)3h sssa. 

OI^IOilAH, NMOS MS!n^EI(N3 K N4)^J £g ^ EH Oil a B(VB0)^^^Ei 2J BS1 VccOll S|8H, bl^ 

aa (VTRN-Vth')Oil gB£IOI ^H), §B >, N XHy NMOS Main^:Ei(HNl)fe 51 icE SAfe PMOS 

Mg«n^Eioii 21 e aa anon sjoh vcc^ §B^a. nmos m^xi^ei(n3 sy N4)^^ bi£§ aaae f 
bi^aa sasixi an, an aius snaa. se, as bb(vbi, vb2, vb3)b an ai^oins, 

BB(VB0)°^^EI2| 0I2J2] 3S0II 2IS ^Bc ^oHXIJI S^D. 

01 2f SOI, 9IEa BBI WF7^ ggotJl, mZ\WO\D\ tySH^ OHOIIfe, NMOS egHx|>,EI(N3 a! N4)^^ £g 

saei idioiib, bi^^oi saaci. nmos ^^ixi^eh(n3 a! N4)^^ £g «as sife as aixi si^(lq2)2] 

SB ^E(/Q2)^f moi aiHI, BHxl sJ^(LQl)2| BB i*E(/Qip* 8(01 ai^^ S ffH^OIDI, Pia QIOIEi^h 

"oox"©] iih oi a. 

□ a°s, 3ia aioiEH^h "oox-a raioiie, bi^aoi sBan, as ^ia aioiae! raoiite, kE sa^ an ai 
an, hbiiuoisi aa was aa. 

oi a eh oil /h, xii ch am PGM_Rvrc^h a xi ai^^ £imof2H, a^i biMa(BLO)oi bi^a bb »a 

OI^ICHIAI, Oiieai tfSI LIAISE BB VthDt 9IHa BB(WF7)Sa E(Vth>WF7) S^Oil^, «|| oil B^^f 

m = n bmoii ma, bi^a bbs ^sfsn an, tE sa^ bsi bb vccs ^nan, nmos 
M^n^a(Ni6, Ni7, Ni8)m «Ess ^xiaa. oi a? ( ?ia aioi "oox M ei moiia wiamoisi ch 

«2£ EJ0I Si^l QHS0II, 

® QIOIEI^F "000"0in 0II2&I ^aiAIgH Vth^f ^|EB BB( WF7)S slusm 

(Vth>WF7)°l 3^ 

(D 3ia aioia^K "ooi'^m chissi «2i ^aiAisn vth^f 9ina aa( wf7)m sufo^n 

(Vth>WF7)2| 

neisa. Dau, "ooroiiAi oiiaai ttsi ^aiAis^ vth^^ 9i=a aa(WF7)g sjus^ si^^, asi 

2J BBS WF6^^ ««e £1 D> 01 CHI (Vth>WF6)S £101, ^IB e^^^ ^9512, SHxl sj^ 

b "urs ejch, oi* ^laaxi a^i qh^oii, oias ^ aa. 

EHISBI S2| ^aiAISH Vth^f 9IEB BB(WF7)Sa 5fS(Vth<WF7) 3^0llfe, £13 £^ BflSa 

s & 1 b^^ aa biMa bbs aaFan, nmos sssxi^eichni)^ s aoj, B8f2j xHbH^oi aomn, 
SA2j a^^ bi^/d aaa ^si sue BB(VBL=vRTN-vth')os aa. SA2i &^d\ (vtrn-vui') 

QUMt=, NMOS SSXI£EI(N16, N17, N18)^ ^Bol ^ aa. 
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01 3*?, 

© 3IS QIOIEl^ M 000"Oin Oil2£l gja ^3IAI£2 Vthin SJEd aa(WF7)MP ^^(Vth<WF7) 3^ 

© 31s GioiEUh "ooroin mieai a 21 ^aiAie2 vth^ sisa aa(WF7)sp ^(vth<WF7) 3^ 
d\ nasp. 

se, 3ia qioieh^i^ B ooo B e! raoiife, aixi sis(LQ0)a eia ^e(/qo)^ stoi aiwopi misoii, nmos s&ixi 

±EH(N21, H25)D\ Eg &EH£ 8X1 SCh 31 a QlOI&^t "001"a (DIMIte, NMOS ±B(N21, N25)I>f til 

2S0IP. 

□am, as ai# m±m asei 6!£(0Lati, olat3, 0Lat4P* aais stoi aims ^§@a. 

31 S QiOI&Pf n 000"0in # Diieai gSJ LIAISE Vth:n Si2a aa(WF7)e ^lof2 £[g(Vth>WF7) oh 
CHI fe, a^(0LATip> ofOI eilB&J 3liK)l|/Hfe, NMOS M XI ±&(N22pi- Eg £>EHS S&gQ. 01 IN, 
NMOS = &X\±E^21)D\ 2g &EH0in, NMOS M 68 XI^S(N16):n Eg ^EHOPI IBS Oil, 31x1 SIS(LQ2) 

si ^e(/q2)^f s aiBS an, ai» sjs(LQ2)a 2E(Q2Pf stoi ai^s yaso. 

£!£(0LAT3pj ofOI aifflSI 3ia«IA|fc NMOS e§HXI±a(N26P* Eg ^EHS SSSQ. 01 Effl, NMOS 
XI>:a(N25)3h Eg ^EHOin, NMOS M6«XI^EH(N17)i= Eg ^EHOM OK SOU, 31x| SIS<LQl)a B*a 

eec/qip* s aiws an, aixi sj^(LQi)£j it=(Qi)^ ^oi aims eaao. 

<Ms(0LAT4)3h StOI aifflS! DWQWMt: NMOS M^XI^Ed(N27, N28)3> Eg «EHS 3^9D. 01 CEH, NMOS 
^£dXI^EH(N18)b Eg tfEHOPI OH 9 Oil, 31x1 £JS(LQ0)a B8 inE(/Q0)^ £ ai«£ 312, 31x1 
£JS(LQ0)a inE(QO)^ 6*01 ai BIS BBSQ. 

PPAH, 3IEa aa« WF7S CEHOll^, 3ia Gil 01 a "000"E! 0H2SI filOII/H, 3 LIAISE BB 

Vth^ ?IEa Sa(WF7)ffiP E(Vth>WF7) 3^, 31x1 S]S(LQ2, LQI, LQ0)a 31x1 QlOI&fe B lH tt S BfH 
an, 01*, APiaOIIA^ bl^>Mg Si SB Vcc, XHWS toa a?l£ ^±MSOI :>iaaxi atp. 

BB ( 3IS Qi Of EH "000"0in OIIEE! S| ^aiA|£2 Vth^h SI2a Sa(WF7)£P ^£(Vth<WF7) 3^ 
(Wife, a£(0LATipi ofOI aifflfi! D\2}0\\M^ f NMOS S2jXI±a(N22):n Eg fit EH £ £IH, NMOS M^jXI^ 
Ei(N2ip\ 2g fit EH £ SXIB, NMOS M2i Xl^a(N16)^ &aSI 2gaX| &OI MS Oil, 31X1 SI£(LQ2)g 

BHAi^ifc a on see sw^^ m = xi a^a. nanns, shxi si^(lq2)si sbs ^chuxi am a. 

dS(0LAT3)3f SFOI aiBie! 3I^0II/Hfe NMOS ^g«XI ^EI(N26)fe SES NMOS 
eaI|^6^(N25P^ «EHS SXIB f NMOS Mei!X|^:6^(N17)3^ ^261 SEg£IXI S^l IOS0l f 31x1 

fiis(LQi)B aaxoifc a on sse a^^f msxi a^p. nas^ 3ixi sj^(lqi)si uoiu 

XI &feCI. 

6]^(0LAT4)3F ofOI aifflS ^laWIAIfc NMOS ^^XI^&(N27, N28)fe «EHS SIXIB, NMOS M^iXI 
^&(N18)fe ^Sol £Saxi (Di^OII, 3lxl SJ£(LQ0)S B2SAI9lfc Ql Oil SCffi 2^3^ ^exi afeCf. 

Deiss, 3ixi sjs(lqo)£I eas aoiuxi arfeQ. 

CEIdFAH, ^H<y Sa§ WF7S gSS&M HHOllfe, 3ISJ QIOI a^h "000"e] 0H2&I ^0\\M f 3 ^3IAISS SB 

vth^f ^ih<m aer(WF7)»a ^^(vth<wF7) g^, 3ixi si^(lq2, lqi, lqo)si 3ixi aioiEHfe "ooo"ej w 

9Sf£IXI an, A| CHI dl^d 2^01 2I2J S?i£ ^§£ICH 3IS0I HSHHCf. 

nam, 01 an ^igj aioia^ "oorei oiisai «oii choHah^, nmos s^xi^ei(N2i / N25)^h bisgo^ a 
d\ iDisoii, uiamoisi ch^ wss an, 3ixi sj^(lq2, lqi, lqojsj aioiQfe news ^xiea. se, n 01 

2ISJ OiiSBI «|0ll CH6H/H2, UBIUOISI □£? W2S S3I OS Oil, 3lx| SJ£(LQ2, LQI, LQ0)£| QIOIEIfe □ 
CUS^XI^Ch 

arnow, ?ie^ se^s wf62^ sue moil aimoi ^g^p. ^i2<y asoi wf62^ ^§aoi e 
aoiife, b^b ws» djs^xis, s»(vbo)b as aa vec^ asan, aet(VBi, vb2, vb3)^ sxi 
aiui£ ^§aoi hp. nam, si 3 ?ia f jji ch PGM_RVPc^^ a^i aa vcc aims ^§sp. 

hi oi £3 pgm_rvpc^ aa aa vcc aius ^sas, nmos MgHXl^E^(N2)^^ sg^ci. $i2<y aas 

WF62S «d98(2 f Ql 01 El 21 bll£IIlfOIP^ «8N9 HHOIIfe, XII 01 <JiJa PGM_RVPCM a^l aa Vcc aiBII 

s ^sms, a*e! bFsi ?ia qioiei "oox n a oiieai aei bi^^oi eaan, pe ?ia hioi 

a a owoiife, biiM^^ a xi aims aoi, wiamoisi ch^ sp. 

oi^ioii>d, oiiedi «si ^aiAisH aa vth^ 9i2<y aa(WF6)sp s a^oiife, ^011 &nv\ s§n a g 
oil cup, bisa aas ^siaxi an, sa^ aa aa vecs ^xian, nmos sa!xi^a(Ni6, Ni7, 
ni8)^ £S aas ^xisp. 01 s^, ^ia aioia "oox-a raoiiej wi aim 0121 oi^as aoi h^i msoii f 
^ia Qioia^f "ooo u oin Diiesi ssj ^3Iaish vth^f ^ina aa(WF6)§ sjuo^n 2^ a^a, ^ia qi 
oia^f "ooi M oin misai asi ^aiAisn vth^^ siH<y aa(WF6)S sisf]] h^ s^^^ nasp. 

Dil2£l ^'21 >,3IAISE aa VthD\ ^IHd aa(WF6)SP Sfg S^OIIfe, £13 a^sp e s 

a^^^ bie<y aa^ ssian, nmos sg«xi^a(HNi)^f ^ aoi, ama ihhhsoi ^cnun, inH 
SAa a?i£r bisa aaa >ia encvTRN-vth^sf^i gp. sAa a?i^^ (VTRN-vth'joii/d^, nmos e 
€«xi^a(Ni6, N17, nis)^ seal £§i ^ sp. oi s^, ^ia aioia^f M ooo M oin oiieai aa ^aiAis 
— vth^f 912a aa(WF7)sp s^a, Pia aioia^f "ooroin oiisbi sa ^siaise vth^f 912 
a aa(WF7)sp sfg s^^f nsiep. 



58-25 



S^H^oiSe(A)^ 2000-0023 177 

01 gaOHAH, 9)E<3 SSI WF62S g§8H2, UIIEIIlfOI =201 goHaP. ZlEin, gg A|^ 32} * g± 
g aSS! a£(0LATO, alAT2)D\ XfaiS o\0\ aigS ggSQ. 

e, 3is aoia:>i -oorej raoiife, ais sis(LQ0)a ee(qo)*t sjoi aigoi:?i aieoii, nmos 

sg«I|^a(N19, N23)fe Eg gas SXian SP. 

3i = aioia^j "ooroun oiisei ga liaise vth^ sisa as(WF6)g sajsm s*=(vth>WF6) s 

°0)lfe, a£(0LATOPf 8fOI aigfi! 3I2.KMI/Hfe, NMOS Sgi!XI±a(N20p} Eg gaS SgaP. 01 OH 
NMOS SgXI±a(N19pi Eg gaoin, NMOS SgXl^a(N16pi £g gaoPI ON SOU. SHXI S1S(LQ2) 
21 »fi EE(/Q2pf S aigS £11!, 6HXI £IS(LQ2)a EE(Q2pf 8J0I aigs BSSD. 

<L'S(0LAT2)?f 8(01 aig&! 3l2}0IIA)iz, NMOS SgXI±a(N24pi Eg gaS E9S>aP. 01 M, NMOS S 
gXI±a(N23pi Eg gaOII2, NMOS Sg«XI±a(N17)fe £S gEHOI3l OH S Oil, EH XI 2JS(LQl)a BS E 

E(/Qip> s en bus an, a a sis(lqi)si ee(qip> sioi aigs usbq. 

CUPAH, 9l = <y aSS WF6ES ggSKS OH Wife, 31 gj CHOia^ "001"2J DHSEI gOII/d, D LIAISE a 

a vtrof sisa as(WF6)sp e(vth>wF6) a*, a a sis(lq2, lqi, lqo)si aui aoiafe -nrs 
yean, oi*. iH3isoiiAHi= bisas aa asvcc, xius w?ih ssns ^ssoi 7isaxi afep. 

ea, 7is qioih^ "ooi-om, oiisei ga liaise as vth^i 9isa as(WF6)sp 
^g(vth<wF6) s^wife, tfofl ai?:>i 212, bisa ass us>ap. nass, nmos sgxi^awie, 
Ni7, nis)^ aa 8i sgaxi atfeP. 

a£(0LATOpi SJ0I aifg! 7IZ}0II/Hfe, NMOS SgHXI:£:a(N20pj Eg gaS 312, NMOS 
MeHXI±EH(N19pi Eg gaOIXISf, NMOS SgXI±a(N16pi aaSI SgaXI StDl OH SOU, EH XI 
2S(LQ2)g BSAI3lfe QIWI aflg 2 = 311 g 4= SOI, EH XI SJS(LQ2)a EE BfaS SCHPXI S 

dS(0LAT2)?f 8(01 aiSS! 3l2.K)IIA|fe, NMOS Sg«II^&(N24)fe: Eg gas 32, NMOS 

msbii£H(N23pi Eg gaoixief, nmos sgxi±a(Ni7p( aasi Egaxi sui in sou, axi 
as(LQi)g gaAois ai oil see* a#?g s^ihi g 4= soi, axi sis(LQi)a ee ygg gomxi a 

PPAH, ?IS_a a_S8 WF6ES gg«S CHOIIfe, 3181 dlOIH^ "OOl-fi! OflSEI gOIIAH, 3 ^aiAISE a 
S Vth3f *iEd! dgfCWFbJseP 2fe(Vth<VVF6) oixi si^(LQ2, LQi, LQ0)E| EHXI GliCIEife "001"£! 

^aaxi am, xh^isj aioji bie<y aaoi 3i&j a?is ^saoi 3iejoi wanaci. 

□ Sin, 01 (Dl 3|gJ QIOIP^ "000"ej OIISEI gOII PISH/dfe, NMOS Se!Xl^a(N19, N23)7\ tilEgEM a 

d\ nsoii, miEinioia cji^ wss an, ehxi sjs(lq2, lqi, LQ0)a aioi&fe dchs ^xisp. e, □ oi 

£I°J OIISEI MOW CH6HAHE, UIIEIDIOia W2S 33| (DISOII, SH» SIS(LQ2, LQI, LQ0)a QlOIPfe 3 
CHS ^XISP. 

peon, 9iEa a&s wfss giai raon chsioi gg^p. ?iEa a&oi wfss ggaoi sib gewi 
fe, aa(VBi)e? aa aa vccs g§an, pg a^(VBo, vb2, vb3)^ sxi aius ^§aoi 910. heo, 
»iw as PGM_Rvpc3f a a as vcc ai^'s g§an, nmos Mesxi^a(N2)3} essp. 

O13I0IIAH, NMOS S€!!XI^EH(N5 St N6)H Eg gEHOII SIES, ag/(VBl)ES^Eia 33 VccOII a5H, dlS 

as (VTRN-vth')on gaaoi urn, ga ^, nmos MgHxi^a(HNi)fe 3a ssan, ee sa^ pmos =&x\ 
^E^pija Eia ma a won asn vccs saaa. nmos s^xi^ekns sj n6)?i oiEg ^ehps, uisa 
s gaaxi am, sxi aiss sxiap. e, pg as(VBo, vb2, vb3)s gxi aisoiss, aa?(VBDEs 
vaa ss oiaa sson a& gas sshxixi asp. 

01a ijoi, ?jEa agfi wfss ggsfcx miEimoi^f tssng raoiife, sioi as pgm_rvpc§ aa as 
vcc aisis ^§sis, nmos sajxi^a(N5 a N6p\ Eg ^aai mioiiej, msaoi gasp. 

NMOS egHX|^EI(N5 SI N6PI Eg afe 2S, EH SI SIS(LQ2)a EE(/Q2pf 8}0I ail!, 2HXI 

sis(LQi>a EE(Qi)3j shoi aiss 1 an s oiw, 3igj aioia^i "oix"2J ohoip. 

DEHES, 9IEa aSS WF5S £§§112, 3|gJ QlOia?! "OlO-gJ WIEiaOlg gg CfflOllfe, 3IS aioia^f 

"oix-ei ohoiioj, aiEaoi saan, am aioiaej raoiife aisas sxi ans acx, wiEimoia aig 

^IES E! P. 

01 gEHOIIAH, 9IEa aSS WF5S g§8H2, Ufl£iUOI ^gOI goHaP. 013IOIIA1, DUE El i°| ^aiAISE 

as vthn ?iEa as wfssp s(vth>wF5) s^oiife, goii sen ov g0 || U | g ^ a o lg 
saaxi sn, ee sa& a a as vccs ^xiaa, nmos egHii^eKNie, Ni7, Nisp} Eg &>as sxi 

bb, oiisEi ga ^aiAiss as vth?} 9isa as wfssp sfg(vth<wFS) s^oiife, Eia aw 
ap e aw^i gE-i bisa ass ssian, nmos ^§iixi^a(HNi)3i s acn, a si a xhuhsoi ^oip 
n, ee SAa a?ife aisa asa >ia g^(VTRN-vth')3i3ii ap. ee SAa a?)3i (VTRN-vth')on/Hfe 

NMOS SgHXI±a(N16, N17, N18)fe S?a8l Egg 4 gJP. 

E, 318! QI0IH3I "010"ej OHOIIfe, EHXI SJS(LQ0)a ya EE(/Q0)fe 8101 aigOI7| OHSOII, nmos saxi 

^a(N2i, N25pi Eg gas sxiap. di%> aioia^i "oii-a raoiife, nmos ss«xi±a{N2i. N25)fe bi 
Eg gas ao<, wiEiwoia ag wss ap. 
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D£I2, ^§ AIZJ §3| ®, g^g <y^oj <M^(0LAT1, 0LAT4P* ftEII^ 8>0I 3IHS ggSP. 

2ia EH 01 £13* "010"0II) DII2&I LIAISE aa Vthin ?IEa aa( WF5)£P E(Vth>WF5) S^Oil 
fe, £!£(0LATl):n SfOI aiUC! 3l2*0IIA1fe, NMOS egHJ|^H(N22)5f Eg tfEHS BSSO. 01 HH, NMOS 
M2}XI^EI(N2ip> Eg &EH0I2, NMOS MS! XI±EI(16)^ Eg gEHOPI MS Oil, EHXI SJS(LQ1)£I 
EE(/Q2):n S 91 WS 93, EHxl £i^(LQl)£J EE(Q2):>f koi avis bsbd. 

£!£(0LAT4pi 8f0l aiflie! ?IZ>0!IAIfe, NMOS SB XI±H(N27, N28)}* Eg ^Sl@a. 01 ffH, 

NMOS M^XI^&(N18)^ Eg 6TEH0PI (Dig Oil, EHxl SJ^(LQ0)£| fiJB EE(/Q0p> £ BO III S £J2, EHxl 
SJ^(LQ0)°J EE(Q0):>> 8f0| aiUS BSSD. 

W&M, $IE<2 2^1 WF5£ g§S«§ HHOIIfe, PI 81 QlOia M 010"£J OIISSI UOII/H, □ ^aiAIBE ss 
Vth^ SIEd BS WF5SP E(Vth>WF5) 8*, EHxl SJ^(LQ2, LQ1, LQ0)2| EHxl QIOIEib "Hi-fi B8 
£JH f 01®, XH ^ I Oil AH blM<M~ 221 aa Vcc, xH^g bl^lEJ a?IS }|a£XI BtfcQ. 

SB, Oil E El *J2J LIAISE Vth^ 9IE£j aa(WF5)SP ^£(Vth<WF5) a^Oil^r, cJ^(0LATiph 81 
01 aiUe! 3ia<HIAIfc f NMOS EHXI£EI(N22)3I Eg «EH£ £IH, NMOS ^xi^^i);?} Eg aas 
3X1°}, NMOS egwx|>. & (N16)Pr SS8I Eg£]XI a^l OH S Oil, EHxl SJ^(LQ2)S e>BA|3lfe Gil CHI SS6 
af^f »fcP. ZIEHEN, EHxl *I£(LQ2)£J EE SlSg SJCHUXI SJfeP. 

cda(0LAT4)^ ofOI Sine! IMZMMAIte NMOS M2!X|±EKN27, H2S)D\ Eg gEHS SXIPJ, NMOS M2IXI 
±B(N18P* S*a8l EgSXI aOI OH SOU, EHxl SJ£(LQ0)M BHAI^Ifc Oil Oil SSfih a**?* IB^i stP. 
3aHS # £Hxl £]£(LQ0)2| EE 81 01 U XI STfeP. 

cD£f/d, ^Ea aas WF5S ^ssue Mont, 3ia choiei^ -oio-e! oiisa mwM f 3 liaise as 

Vth;>> SIE£ a»(WF5)SO sre(Vth<WF5).a? ff EHxl 5J£(LQ2, LQ1, LQ0)2I EHxl GlOIPfe "010"°J XH 

easixi an, xoa ai chi di^d aaoi :>ia a?i£ ^ssich }iaoi swap. 

□ £112, 01 OH PIS CHOI a "011"B! OilSdl Oil CHoHAife, NMOS EB!X|^EI(N21, U2S)D\ blEgE^ £| 
D\ OH SOII, bil£IIl>OI°J CH£f «2S £JH, 2HXI SJ^(LQ2, LQ1, LQ0)£J ClIOIEl^ DCH^ ^XISP. SE, 3 01 
2J2J DHSEI ^ CHI CHoHA-iE, HBIHfOISI CH« WSS 3^1 OH 9 Oil, EHxl SJ^(LQ2, LQ1, LQ0)2j QIOIEHfe 3 
CHS ^XISP. 

9iEd aaoi wf45 ^§£joi eeioiife, a^^ dfsi oisphis, aa(VBi)e> as aa vccs 
an, pe aa(VBi, vb2, vb3)^ sxi ai^s ^gaoi sip. deih, xiioi cim pgm_rvfc^} 

a^i as vcc bhum ^ssip. 

?iE<y a as WRS ^§8fo< wi almoin S6H^ hhoji^, xiich 6!i pgm_rvpcm as! aa vcc ai^s 
^§6fs ; pia qioieh "oix"^ oh on eh oi^aoi §asj2, p^ ^ia aioiaej era chi ^ bi^<yB axi ai^s 

SH, Wl£im0|2| CM^ W2£ SD. 

oi^ioiiah, Pia aioi "oix w oi3 f oiieai ^sj ^^iaise aa vth^^ siEa aa(WF4)sp 
e(vth>wF4) s^oii^, ^oii a^^^ ° = xi aeoii pp # bi^<y aag esfaxi an, ee sa^ asi a 

a VccS 5f NMOS ^&!XI^Ei(N16, N17, N18)^h Eg 4fEHS ^XISP. 

oi ^ eh oil At # 9iEa aas wrs uti ainfoi *=mo\ ssnap. nam, ^§ Aia as 

d!2J 0LATOOI ohOI aiBS ^§@P. 

oiisai ^sj ^aiAisE aa vth^f ?ie^ aa wrsp e a^oii^, <m^(0lato)^i- sfoi ai^ei ?iaon 

MS=, NMOS MI«XI^Ei(N20)^h Eg «EH£ SSf^a. 01 QH, NMOS SHXI^EI(N19P( Eg 61 EH 01 2, 
NMOS eejxi^EUNie)^ Eg tfEHOPI OHSOII, EHxl SJS(LQ2)Sj aa EE(/Q2)^ S aiWS S2 f 2Hxl 
sJS(LQ2)2J EE(Q2)^^ 8(01 aittS HBBO. 

m&M, ^Ea aae wrs inioiife, ^ia qioip^f "oires oiisbi mo\\M, n ± liaise aa 

Vth^f ^IE<y aa(WF4)MP e(Vth>WF4) 3^, EHxl §JS(LQ2, LQ1, LQ0)£J 31 XI PIOIEHfe »8 

an, oi^, xH^iaoiiAt^ bi^<yg as aa vcc, xHy s bPia a?i£ v^sioi ^laaxi a^p. 

^ia QioiE^^f "oirej dhssi aioiiai, n ^aiAisE aa vth^( ^iE<y aa(WF4)ap ^S(vth<WF4) 
a^oiife, ^oii a^^f m. = n, nmos ^gHxi^a(Ni6, ni7, nis)^ ^asi £§i ^ aa. 

matAH, oiisai fli si liaise aa vth^( ^iEa aa wrsp sfg s^oiife, ^^(0Lato)^( sjoi am 

SI 5IZJ0IAIfc # NMOS MgHX|^S(N20)^( Eg 32, NMOS M&i XI ^Ei(N19)^( Eg tfEHS £IXIB # 

NMOS eax|^H(Ni6)3( 8881 Eg£iXI ttH^OII, EHxl aJ£(LQ2)g USAOIb Ql CHI aHM 

^ = >il 81X1 ^5H, EHxl SJ£(LQ2)H| EE ^'OtUXI &feP. 

paun, ?iE^ aas wf4^ s§«§ mou*=, d\& qioiei^^ b oii"E! oiisbi «oiiai, n ^aiAiaE aa 

Vth^f ^IEa aa(WF4)SP ^g(Vth<WR) S^, EHxl £l£(LQ2, LQ1, LQ0)2I EHxl QIOlEi^ "OirSJ JW 

^siaxi an, xH^ia aioh biM<y aaoi pia a?i^ gsscn ^iaoi schsp. 

□am, oi w ^ia aioiEH^f "oio M a oiisai «on chsh/h^, nmos m^xi^&(ni9, n23)d\ biEgE^ a 

D\ OHSOII, WI£IB0|2| CHtf «25 32, EHxl SJ^(LQ2, LQ1, LQ0)2J QIOlEi^ DCHS ^XI^P. E, □ 01 
2I2J OilS£l £'011 CH6HA1S, WI&IIUOISI LH^ H3I OHSOII, EHxl SJ^(LQ2, LQ1, LQ0)£| QIOIEife D 

CH^^XISP. 

PSOII, 9JEd aaS WF3, WF2, WFl^ £3 812, SH8UI »il£imOI §^0| SoHaP. 
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^, 9iEa aa§ wF3®s ggsin uuamopi ssh§ raoiife, 3ia aioia:>i -lox-a moiia, bie<yoi 
gaan, n wsi :>ia aioiaa raoiifc, megs §n aiss aw, miamoia ch& sp _ nan, 

AI2» 331 ^, 6!S2! as 0LAT3, xiaiS 8101 aiii'S ggSP. 31 gj OlOia^ 

"100"2J 0IIE£l gOIIAH, 3 LIAISE aa VthJI 9IEd aa(WF3)aP S(Vth>WF3) g?, aixl 
£l£(LQ2, LQI, LQO)SJ aixl QIOIEife "111"S £{292, 01*, JOaOIIAH^ b|e<a(BL0)g aa aa Vcc, 

xh^s bi?ia a?is ^^MacH :>iaaxi a*rP. ?ia aioia:>i -loo-a oheei som/h, □ liaise a 

a Vth?f 91 E a aa(WF3)2P ^g(Vth<WF3) 3^, EH5tl SJ£(LQ2, LQ1, LQ0)a £H*I GlOiafe "100"2J 

m &si&x\ an, xioia ai chi bisa aaoi 3ia a?is ggaoi :?iaoi gsnap. 

*iEa aaoi WF2S ggaoi un£inioi:>i sshs raoiife, ?is aioia:>i "iox"a moiia, diMaoi saa 
12, □ <aa :?ia aioiaa moiife, bisae sxi ai«?s aoi, wiamoia cH^r «£g sp. Hem, as 
Aiy 321 *, g^g asa a^(oLAT2)^ sioi sums, ggsa. 3ia aioia;>i "iora ofisa soiiah, 

P LIAISE as VtWI 9IEa ag}(WF2)ea E(Vth>WF2) 3^, £H3tl 51£(LQ2, LQ1, LQ0)°l dHxl □! 

oiab aaan, 01*, xioiaoiiAife mea(BL0)s aa aa vcc, xH^e di^ia a?is ?i§<a 
o\ 3iaaxi a=p. :>ia aioia:n n ioi"2J onsa *io\\m, p liaise aa vth;>i sina aa( wf2)s 

P 2fS(Vth<WF2) 3^, 2Hx| £l£(LQ2, LQ1, LQ0)2| QIOIEIfe "101"8J XH SSiaJI an, XH^IgJ A| 

oil bi^a aaoi :?ia a?is ggaoi 3iaoi goiiap. 

?iEa aaoi wfis ggaw wiamoizn ssh§ raoiifer, uia aioiaa -nca anoiia, diMaoi §sa 
p, 3 «?*2i :>ia aioiEiej coioiife, bi^a^ mx\ ai^'s acn, wiEimoia tug gp. 32.112, ij§ 

AI2> S3f ^, <MSej 0LAT43I 8101 ai^'S ^§E!P. 3|gJ QIOIEI^I "110"Si DflSBE-l ^OIIAH, □ >^ai 

aise as vth^i ?iEa as wfisd s(vth>wFi) s^, aixi a^(LQ2, lqi, LQO)a aixi aioiafe 
eiaan, 01^, m^iaoiiAHfe biMa(BL)s aa as vcc, xiiys hdisj a?is v^Maoi m °j 
axi 3=d. 3ia aioiEi^f "iio"ej oiisai mo\\M, n ^aiAis= aa vth^i sisa aa wfisd 

SfS(Vth<WFl) S?, aiXI £IS(LQ2, LQI, LQO)a 3111 QIOIEffe "110"oj XH »SfaXI B2, HPIS AIWI 

biMa aaoi ?ia a?is ^§soi ?iaoi ssHaa. 

a^& bia 901, B WSSI »I2 MM SEHOIIAIfe, UUBIDOI AlOllfc, a&(VBO, VB1, VB2, VB3) §°l 6fU8 

aa aa vccs si^, ag a as gxi aieis am, ?ia aioiaoii aisi nmos se« ji^s(N3 as N4, ns 

S.' N6, N7 SJ N8, n9, N10 i! Nll)g fllOISUl, aa(VBO, VB1,VB2, VB3) g°| SIUSVB bIMaa a 

mm ss^ii sesmi, cfg ^ia aioias mieimoia ch^ «2s 6m sack =, ^ina aa(WF7 ai 
wF6)oiiAHa wiaimoi Aiont. aa(VBO)s AfggfogMi, -oox" oias mieimoia «ss sn>, « = 
a aa(WF5, wF4)on/Ha wiaimoi Aioiife aa(VBi)s AigeH^w, "oix- oias wiEiEioia ai& 
s sin, siEa aa(WF3, wF2)oiiAHa tnieimoi Aiout, aa(VB2)s ajssssmi, -iox" oias wiaim 
oia «2S sni, sina aa(wFi)oiiAia unaimoi Aiwite, aa(VB3)s Ai§&o gw , -no-oias 
wianioia di^ tss sin sip. oioii ©dt, wiamoi aisi as ^soi efssjacH aa. 

2-4. wi2 mm mensi =g Aia 

□ SOU, S »I2 MM gEHa gSKMI OISIOI, E 18S SSofOI ^S&P. ^HblOl AIOII^ XJICH 

as TRN, AiB, AiNE (Vcc-Vth)S EH BU Oil 212, »l CH am DISfe 6101 aigIS MSSiH, NMOS 

saxi^a(niph Eg aag 22,2^ tiiMas sxi ams so. 

01 & eh 011 ah mm ssfoi ;i§as, mich as dis^i s ains an, bisag mx\ peiES^a gaisa 
□an, a§i bis^oi wis is, 5,^ bieaej s^, aib^i psv am, ainoi sxi wins. ^§22, S4= bi 
Ma^ aixis^a saan, men as trns (vcc-vth(=vTRN))°s ^nacn, moi as vrerai bis^oj 
aaa e^sife a^e s=?ii 8i?i ?)§.► aaoi a^isa. 01a saioii, xfioi as rstoii sioi amoi Mm 

an, NMOS egHJi^EKN^, Ni3, N14)5h £gaOI, 31X1 SJS(LQ2, LQI, LQ))a EE(Q2, Ql, Q0)3| E^ 
"0"2£ a«!SCL 

§^8 9IEa§ VRD7, VRD6, VRD5, VRD4, VRD3, VRD2, VRD1S XiaiS U\2AM S8HSP. AI Oil 

fe, e 17 (B)oji uata bia »oi, aa(VBO)g vcc ais, aa(VBi), aa(VB2, vb3)s sxi aiss m 



e, m\o\ as RDte 5101 ains gsas, nmos Me»!xi^a(i5)fe = g g2 f S4 } £S ^^o,, 
aa. 

2^x^, dsi 91 Ea aaoi vrd7£ **§an, wioi as pgm_rvpc^i aa aa vecs ^§an, nmos m 
e)xi±a(N2pi £§ ^ehs ^§aa. 

oi^ioiiah, nmos sg«ii±a(N4, N3pi es 4Jehoji a°e<, aa(VBO)Es^aa a^^i nmos 
= g«xi^a(N4, N3, ni)s mm sa biMaoi easa. ?hai aioii^, bhxi sj^(lq2, lqi, lqo^i 
e = .. 0 „o M si/jiaoi a^i me 011, aixi sis(LQ2)a EE(/Q2)b -r, enxi a^(LQi)a ya 
ee(/qi)& -roia. (uaAH, 01 oh nmos sgHxi^Q^ N3 )^|. £S ^ehoip. 

aaAi, aa(VBO)ES¥aa a^^i nmos Maxi^a(N4, N3, N2)s ssh sa, Eg 5?^ biMae 
(VTRN-vth')s saan, nmos eg«xi^a(HNi):>i §a ssgoii coa, ss ee sa= aa anoii a 
6H vecs sago. 3 ^, xiioi as pgm_rvpc^i gxi aim's aeoisa. 

9iEa aaoi vrd7ou/h°i ms la, oiisa sa ^aiAiSE aa vth^f ?iEa aa(VRD7)sa 
g(vtn>vRD7) aw^i sexi agon cya, ee sAfe aa aa vexs ^xiaa. 01 an, nmos 

XI±a(N16, N17, N18)3I E§ ^EHS SD. E, S3I gEHOO/Hfe £H x| SJS(LQ2, LQI, LQ0)3| 2¥ n 0"E£ 

ai«aoi a^i col § oil, nmos sgHxi^a(N2i, N25)fe Eg ^ehoii aa. 
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mm, gi Aiei 321 ^, as°j olati, blat3, 0LAT47I xiais sioi aisis ssaa. 

a£(0LATipi 6101 91 US ggaS, NMOS SaX|±H(N22pi Eg fefEHS g§ga. 3£II2, NMOS S 
g«XI±a(N16, N21)fe EgaOl SCI. IIBIAI, 3lx| £IS(LQ2)a StS EE(/Q2PI "0"0| 22, 31x1 
SS(LQ2)a !cE(Q2pj"l"S SiaSC}. 

a£(0LAT3pi 6101 amS. giaS, NMOS Sg«XI±a(N26pi £g &EHS g§gD. D£|H, NMOS MgS 
XI±a(N17, N25)i= EgaOl SD. CD^Ai, 31x1 2JS(LQl)a e>S EE(/Qipi »0"0I 92, 31x1 SJS(LQl) 
a EE(QiprT'S ^aSD. 

aS(0LAT4pi 8101 ^§39, NMOS SS!XI±a(N27, N28PI Eg 4IEHS g§@D. 3£I2, NMOS 

Eg«X|^EI(N18)fe EgaCH SCf. (II£|A-|, SH XI SJS(LQO)a g}2 EE(/QOpi "0"0I 32, 31x1 SJS(LQO) 
2| EE(QOpi "VS. e}S@Q 

CU£IA|, 0)|££| «!2| LIAISE aS Vthin ?IEa aS(VRD7)£gD §(Vth>VRD7) 3^, aixi 
SJS(LQ2,LQ1, LQ0)°l 31x1 QIOIEJ^ "111"S BfiSa. □£IH, §IS QlOiafe efSaCM 2112, 31x1 QI0I9 

d\ "lira MSI =g Qioiafe "oocoia. 

ee, o)i2£i ga liaise as vtwi siEa as(VRD7) oi8i(vth<vRD7)oiei, as s& s^aa s 
g a^:>i sa tnsa ass asian, nmos se!xi±a(HNipi Eg ^jeds aw, aeia mtiHsoi goi 
us, ee sas ass aisa asa :hs gs^vTRN-vthjoiiHi sa. 3a es, nmos m§«xi^6)(ni6, 
ni7, Ni8)& sasi Egaxi aiferd. 

□ £IH, SJ§ Al^ 32} ^, g^t! fiJS&i <Ma(0LATl, 0UT3, 0LAT4PI XiaiS 8101 aiilS gg@Ch 

aS(0LATipi 8|0| aiSt'S ggae, NMOS Sg«Xlia(N22pi Eg 4fEHS ggsct. NMOS 
egHXI^E)(N22, N21)fe Eg &EHOIXIELS NMOS S gH XI±a(N16)fe SfaSI EfSOl °JXI SP. 0>£IAi, 31 

xi as(LQ2)» eiaAOPi «e see ane s = it 4= sen, aixi sjs(LQ2)a ee yas vgstxi 

SfeO. 

a£(0LAT3pi 8101 NMOS S gjj x|£EI(N26)?t Eg &EHS ggSCh NMOS 

SgfiJl^a(N26, N25)fe Eg 4fEH0IXie}, NMOS S gHX|^E)(N17)fe SaSI EgaOi SlAl SCI. (DEf AH, 3) 
XI £IS(LQl)g aSA|9|3| gg& a#S ssp)| tt ^ gto) 3j S ( L Qi)°j tE gfgSIXI 

SfeCI. 

as(0LAT4)^} sfoi aiais g§aa, nmos seHxi^Q(N27, n28)^i Eg ^ehs gssci. nau, nmos 
seHxi^Ei(Ni8)^ s»a6i Egaoi sixi sci. cdsiah, aixi ae(LQ0)s ^aAi3i3i ?ie? a^s s 

s^l tf 4> SOI, SH5tl SJS(LQ0)a EE tf^SUI SfeCt. 

□son, <ye; ?iEa asoi vrd6°s g§a2, xiioi as pgm_rvpoi as vecs ggan, nmos 

SgSXI^EI(N2pi Eg ^fEDS g§@a." 

owoum, saoa a§i ^E<a asoi vrd7£ ^§aoi ssisis imoii aixi asaoo, lqi §y i_Q2)a 
ee e^aoi ^o\un sxi ses, aixi as(LQo, lqi, lq2)^ &ea°i "oocoipi m&w, nmos sgj 

Al^Ei(N3, N4PI EgaOl SiCI. 3£IES, a S(VB0)ES¥6ia a#^l NMOS MgilXI^EI(N4, N3, N2)S 

Son ga, oiisai ^auisE as vth^i vRD7ea yg? moi eiiafe Eg ^4= disas (vtrn- 
vth')^sasp. 

oichi agioi, aei ?iEa asoi vrd7s ^§aoi =§§ issiag moil aixi sjs(lqi 91 LQ2)a ee e> 

aOI gOIUH SES, NMOS SaXI>iEI(N4, N3)3| blEg ^EHS SCI. H£I2, NMOS eaXI>:E|(N9, 
N10PI Eg &'EHS ail, *IIO| aS RD^I 6101 20 HI a Oil (D£l NMOS Se»!XI>:EI(N15)7f Eg 4fEHS BOI, 

as(VB3)a sssioii ^gaci. 01 s^oife as(VBi-vB3)s gxi aisoui migofi, ee sa*= §xi aii, 1 
a aoi, gzfa «2£ so. 

n m, »ich as pgm_rvpc^i bxi aiua agoisci. 01 an, asjwxi EEa eiaoi §oiu2 sixi as 
flioi aisic tiimag (VTRN-vth')a §aa2, nmos sg«xi^a(HNi)3i % zzmon tnei, n ee 

SAfe VccS ga@p. 

OI3I0U/H, 0IIEEI flISI ^aiAISE 3S Vth^l 9IEa aS(VRD6)SP S(Vth>VRD6) 3*?, g a^3| ss 

xi as oil nisi, ee sAfe an as vecs ^xisd. oi an, nmos ^2!xi±a<Ni6, Ni7, nis)^ Eg &EH 

3£I2, i§ AI2> 32} g^g aS2! aS(0LATl, 0UT3PI XI3IS 8101 SI HIS g§@a. 

aS(0LATl)^l SIOI aiBS g§aS, NMOS MS«Xl^a(N22pi Eg 4IEHS g§SD. □£!!}, NMOS SgH 
XI^H(N16, N21)£f EgaOl ttiaAH, aixl SIS(LQ2)a S?a EE(/Q2)^I •■COI 32, £H Xl aS(LQ2) 

3 EE(Q2)?I "1"S 212 a p. ^ ' 

aS(0LAT3)3f SIOI aiS'S §§aa, NMOS Me!XI^EH(N26)^l Eg ^EHS ssau. NMOS SgH 

II^Q(N17, N25)fe EgaOl 2!Q. fB£iM, SAX\ SJS(LQl)a Sfa EE(/Q1)3| "0"°2 BJHS2, aixi si 

a(LQi)a ee(qi)^i "i"s eiasp. 

msiM, oiisa isa ^aiAisE as vth^i ?iEa as(VRD6)ea g(vth>vRD6) 3?, asiwxia s>a 
01 s>'oiu2 aixi see, aixi fiis(LQ2, lqi, LQ0)a aixi qioih^i "iio"es efasp. aawxi aixia 

yaOl ^OIUI! S!225, EE SAfe gXI aiffiS 301, =ga 0161 WES 3^1 OH g Oil, □ aiOISfe ^XIS 

D£i2, mm aioiafe eiaaoi soi, aixi aioia^i "no"ej raa caioia^ -ooroia. 
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mieei {aisi ^siaise as vth?i siEa as(VRD6)2P 5?g(vth<vRD6) s^oii^, sib e& swap 
e « a#3i sei die<y asa 38ia2, nmos aa!Ai±Ei(HNip> Eg &»ehs aw, asia mmmi\ m 

CHP2, EE SA°i Sg}g a|e«y ^(VTRN-Vth 1 )©!:)!! aP. 2EHHS, NMOS Sail^Ei(N16, 

N17, N18)=r 92 81 EgaXI SffeP. 

2£I2, SJ3 AI2J 33} g±g <msoi <M3(0lATl, oLAT3)^ xiaiS 8101 aiUS g§SD. 

a£(0LATl)7l 3101 ai*IS g§aS, NMOS SeHJCI£H<N22)7l Eg &EHS 3£I2, NMOS 

X\±&(N21)tz Eg 4fEH0fl 2!A|°>, NMOS Mg«XI±EH(N16)fcr SS6I EgaCM °JX| SQ. OiSiM, SHil a 

s(LQ2)g e»aAi?i?i a e tse ai?g s=3ii sf 4= sjch, enxi a^(LQ2)a tE yaa grgatxi atfe 

Q. 

t!S(0LAT3)^f 6101 aifflS g§£ia, NMOS SS!a1£EH(N26PI £1 a SSQ. 2£I2, NMOS MS« 

II^EH(N25)fe Eg tfEHOIXItt, NMOS m SBI|±a(N17)te aS8l EgaOl SIXI SO. (OHM, EHxl 

SIS(LQl)g flff SSSf aUS 4= SO), EHXI SJS(LQ1)S| t= gJSg WgStXI Sf 



PSOfl, <yej 9IEd SSoi VRD5S S§£I2, HlOj t!S PGM_RVPOI S3 agf Vcc£ §g£|2, NMOS M 

e«ii^a(N2)^F es &ehs ggap. 

CH7I0IIAH, a 21 31 XI a =gO)IAH 2Hxl 2l£(LQl SI LQ2)a EE »H0| SJ0IP2 21X1 SfSS, NMOS MgHXI 
iE)(N4, N3)7J Eg gEHS 32, B9(VBO)0l 2|5H dl^^oi §agQ. 2£|2, 32131 Xia = gOIIA| EHxl 
21S(LQ1 SJ LQ2)2J EE EfHOI &'OIU2 StES, NMOS M gHX|^EH(N4, N3pi tilEg gEHS SP. 01 3 

*oiifc f as(VBi-vB3)g a xi aiaiopi neon, ee sa^ sxi aims aw, sig.gsfa ch& «2§ a 
p. 

□ si cm i!§ pgm_rvpcpi sxi ams asoiap. oi hh, =g gsra cn&oi afe sf4= diMaa 

(VTRN-Vth')CHI §292, NMOS SSIXI^aCHNipi 31 EHgCHI (BP, §IS gSf2| Cfl&OI afe EE SAfe 

vccs gaap. 

oi^ioiiah, siaa asoi vRDsoiiAia =* gui, on a a ga ^aiAisE as vtn^i siEa as(VRD5)s 
p e(vth>vRD5) a*, tii aw?i s=xi afgon i-= sAfe as as vccs snap. 01 an, nmos 

Se}XI^EI(N16, N17, N18)fcr Eg 6fEHS SCI. 

3213, &'§ A|^> S2h ^, S^S dsgj 6iS(0LATi, 0LAT4)3t XfciiS 8r0i Sii^M SSSG. 

<yS(0LATl)?l 8101 BllfflS §§£IS, NMOS MS!XI^EI(N22)5| Eg 4f EDM g§SO. DEI2, NMOS MgH 
JI±EH(N16, N21)fe EgaCH 2iP. PPAH, SS(LQ2)£I eia EE(/Q2)?I "0"0l £12, 2H» SJS(LQ2) 

a ee(Q2)^i "rs e>aap. 

<L'S(0LAT4)^I SIOI Ellis ^§aS,'NMOS Sihxi^q^? N28)3>l Eg ^EHS ^§aP. 2£I2, 
NMOS MeHXI>iEH(N18)fe EgaCM 91Q. PPAH, £HXI 2JS(LQ0)a g>a EE(/Q0pi "0"ES g^aa2, 2H 
XI SJS(LQ0)a EE(Q0)3f 

ppah, mieai si a liaise ag, v vth^i 9iE<y a^(VRD5>ap g(vth>vRD5) g^, aawxia e?a 

01 ^OIU2 StXI 8123, EHxl 2IS(LQ2, LQ1, LQ0)a 2JIXI QIOIP?! "101"S SfaaP. ailWII 2Hxia & 

aoi g-'CMPH siaa, 3 oioiEife sxiap. ^m aioiafe s^aaoi 2101, shxi qioip^ "iorej raa m 
m aioiEife "oio-oip. 

aossi ^a ^aiAis= a& vth^i ms.a a»(VRD5) oisi(vth<vRD5)ois, pa a# a^ap e « a 
^^i g^^ bima ag/a asian, nmos egH?:i>;a(HNipi Eg ^ehs acn, asia xhsuh^ ao)U2, 
ee sAa aaa di^a asa >ia ssKVTRN-vthwa so. ushes, nmos ^^xi>iEkni6, ni7, 
nis)^ aa8i Egaxi aifep. 

□ £I2, AI2> Sjlf ^, g^g <y£2J aS(0LATl, 0LAT4PI xiaig 8101 aigjS g§SC|. 

aa(0LATi)^i sfoiaisoii ggaa nmos sa!xi>:a(N22)^ ag&EHS ^§ap. 2P2 nmos ^sixi 

^Ei(N21)fe Eg^EHOIXIS} NMOS SgHXI ±EH(N16)fe aaSI EgSIXI SfeP. PPAH aixlSIS<LQ2)g 

aiaAisi^i sss a^s s§)ii ai- 4 212 aixias(LQ2)a EEa e^aa goiuii aifeP. 

aS(0LAT4)?l StOiaiVIOn g§aa NMOS £aJ|^Ei(N27, N28)7I Eg^EHOII g§SCI. Zl£HP NMOS 

seHji^a(Ni8)fe aasi Egsixi a^p. ppah aixia^(LQO)s bjhai3I7i sse a#s s = 
511 v 4 gJ3 oixias(LQO)a EEa gjaa ^cmuxi a=p. 

peon, ae<9iEa aaoi vrd4s ^§a2 a^e dfa aoi ^soi ssnap. dehah usaizmji §ma 
* ^a diss! as(0LATi)5i sioiai^'s g§aa. 

oi^iAi, aa;jixi en a a e»aoi scmpxi aae onsaiga ^aiAisE a&vth7i ?jEa a&(VRD4)ap 

g(Vth>VRD4) 3^, «!a#7l ssj| Sfoag ±c SAfe sgjjjof Vcc og °X|gQ. 01 (ffl NMOS Mg«XI 
^H(N16, N17, N18)7I Eg^'EHS a P. 

as(BLATi)5i sjoiaijgs g§aa nmos MgHii^a(N22)3i ag^ens g§sa. DWM NMos^gHn 

^P(N16, N21)fe Eg&P. PPA) eHx|SJS(LQ2)a SJSEa(/Q2)7f "0"2S £12, ai Xl 21 S<LQ2)a EE 

Q25I ya&p. 

oitfa aoi, Biaaaa ^aiAisa as vth^i ?iEa sst(vrd4)sp e(vth>vR04) s^, asiwxi en 
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x|2j BBOI ^'CHUXI 8129, 2Hxlsl£(LQ2, LQl, LQO)2l EAx\Q\0\BD\ "100 n 2£ fiSBD. SSJ^Xi 2H 

xisi bboi s^chus n aioia^f $?iisp. seb aioia^ yaw &n aixi hioiei^ m ioo"sj imsj 
^£ aioiEHfe "oiroiu. 

0H2£I£»£| ^SlIAISE as VthOI 91Ed aS(VRD4)SP 2*^(Vth<VRD4) 3^011^ £IH(leak)£#a#l£ 

am** an:>i sal biMd ass as* ana, nmos £g«xi±EUHNi):n ssaas an, ash£i jhuh^oi 

HOIUOi in2 SA£J aSS dIMtf SSi § & 81 >il (VTRN-Vth') SO. (D^/d NMOS egHXi^Q 

(N16,N17,N18)fc BB8I 2g8^XI SfeP. 

d£(0LATl)3* 8t0iaiU£ ^§£J2 NMOS £ gHX|±Ei(N22p> 2g£JEH£ g§£in, 2 NMOS 
£g«XI±Ei(N21)£r Egoin 2J2U, NMOS M2JXI^EH(N16)fe BaSI 2go>XI SfeP. CQElAi 
2Hxl*l£(LQ2)2| ic22| BSg fflOIUXI SfeP. 

oiskhiah ojb^xis, mmo\ ssHap. ^, a^9iEa asoi vrd3£ ggsn ^soi goHap. nam 

HSAI&0I ^, B£&£| dfiffl tiS (0LAT3,0LAT4)J| xF8!l£ 8IOiaiffi£ g§SP. CHI2£I^£] 

^fllAIBE SB Vth^* 9I2<9 3 8*(VRD3)£Q E(Vth>VRD3) 3*?, aslWXI 2Hx|£| BBOI ^OiUXI S2 
9 EHxl*J£(LQ2, LQl, LQ0)2| 2Hxl CHOI El 3t "011"£ HSBCh 2B ^£ CHOIEJSr BBflH 9111 WX\ QIOI 

EUf "oii"tt oh si aioi^fe "ioo M oia. oiieaiasi liaise as vth:>i 9i2<y as(VRD3)MP a* 

S 3^, ^!fi(0LAT3, 0LAT4)^ 8t0iai«H£ gg£JCH2 2HXIfflS(LQl # LQ0)M BBAI9I3I 9IB MS a 
°£:HI fit ^ 2iH EflXlS]£(LQ2)£] ^E2| ^28 SOIUXI SfeP. 

DSOil, <ys!9iE<y aSOl VRD2£ gg£in ^SOI M8HSQ. ZlBHAi 8I9AI2* B£6t°l 6Jgoj <m 

£(0LAT3)^ 8*01 31 MS DIISBIttSI LIAISE as VtMh 9!2<!?j aS(VRD2)SD 

E(Vth>VRD2) 35*, ail^XI 2Uxl£J BBOI SOIUXI S20 2HxlSJ£(LQ2,LQl,LQ0)2J 2JUI QIOI EHPh 

n oio n 2£ eaea 2B qioi eh^ eta an sjn aixi aioia^h "oio n SJ iihsj mm q\o\e\^ -ioi-oi 

oiieai^'pj ±aiAis2 as vth^ ?ie<m as(vRD2)sp 3*?, ^s(olat3P* 8toiaiU£ 
3012 2«xisj^(LQi)e bbaispi 91 e see ane i§})i ar 4* sn enxi5j^(LQi)sj ^esi etas 

BOIUXI SfeP. 

□s«i # t^^?JEd asoi vrdi^ ^^01 ssHaa. heh/h sisais 331^ a^si a 

S(0LAT4)^f 8*OI5il^^ «SSa. 01I2£I^2J ^EjlAISE aS Vth^F flEd aS(VRDl)SD 
E(Vth>VRDl) S* f EHxlsJ^(LQ2, LQ1, LQ0)SJ 2iixl QIOIEH^h "001"^ EhSBP. SEB QIOlEi^ & 

asH enxi aioia^ "oorsi ih^ qioiei^ "ho-oid. dusei^si ^siaish as vth^* ^ina 
as(VRDi)fiQ sfs a^ f aa(0LAT4p* 8foiaia^ ^saois 2jixisj^(lqo)S bhai^i^i «b 

B a^g ^ = ^1 4, eHx|SJ^(LQ0)2J inHHJ HB8 ^CHUXI S^rCh 

<y^^iEa ase (vrd7-vrdi)^ ^ssm, shxihj Baoi hchuxi shs ehxisj^(lq2, 

LQl, LQO)°l QIOIEHfe "000"ei & EH 01 CI. 2Hxl QIOlEi^* M 000 W B W mm QIOlEi^ "111"OIO. 

a*s o*2f st oi b ^AigEHoii/dfe mmMQU aaiwwa mms^. enxisj^ qioieisi bboi ^oiun a 

S^Oil^ =S2| CH^SJS SHI, aSI^XIPJ ^^o^ EHxISJ^ QIOIEiSJ ^aO| ^CHUXI S^ S^OilEt 
BSD. 0121 US ^gZ.^. SS^Mi SJ^f?2£J ^^^h £2SCf. 

3. HI 3 ^AI«EH 

£ 19S B IT 8 Oil tEf§ gfl^S B£» 3|fi|S«2| M 3 ^'AlgEHS UEfUj^ ^0| CI. 01 gfl&g BSH 

^i^sxife ate si 2 ^AigEHsf 901 Pie! a xi aiwatoi soil cuesi^ soia. 

aftfi HI 2 ^'AlgEHOil/dfe 9 8(91 d!M°J EHxlSJ^(LQO) QI0IE1S 2HMfflS(LQ2 f LQ1)0II ^§£|CM 

Si^ 2Hxl QiOIEHOll 0>£l Wl £1 m 01 (verify) A| Oil dl^aM »J|»/8hXI 8t88 HIOlol^, tfil BlUfOIS SB CI. 
USUI £J8I91 bISSI HIOIHB! 2Hx|si^(LQ0)0ll ^SlOjfe inE(Q0)£i QI0IQ2I e>ainH(/QO)Sj QIOIEig 
>II0IMU^(N19 » N23, N21 N25)0il g^Sin, WI£IIUO| A| Oil 98(91 "V2I?l "0"E! ^KMI Q>Bf 2H 

xisj^£j eai sxib 3aei^i cm^si asm, wiaimois ch^sis m %2i?\ o\^m ^§b 
ci. 

01 CHI B8J0I, HI 3 ^AlgEHOilAI^ t!i WVFHF01I £|6H WI£in(OI AIOII 981?) dlM^( n l"eJ^I "0"B3JOII Old! 

di^asi aaa ^i^m Hiois^n, biiaimois ch^ss m ^21 j\ oi^sj ggg bbo. b hi 3 ^aiseh 

QUMSr 96191 d|E£j QIOI El B EHxISJ ^(LQO)Sj ic = (Q0)2| CHOI El » BBtEC/Q0)2| QIOIEiOII £joH HlOi 
£lfe ^IO|MsJ^(N19 &> N23, N21 SI N25)^l SE'fiSIH^ ClAj sJ^^e£J 491 EStt 4^ SIP. 

3-1. hi 3 ai aibehsi aa?a 

B HI 3 ^1 AISEHfe a^B HI2 ^'A|gEH2l aOI Oil S£l 01 ai 01(51), dlM^ aS««fflS{52), K «B/H£I 
HfOI HIOisJ^(53)^ ^P^SP. 

01IS £10181101 (51)^ a^B HI 3 ^A|gEH2l ^01 OHSUtfB OHM^I^gog bH^8|01 ?g£IOi °±H, 
DH2£I«0I g§2J 9iE<y(WLO-WL15)0il S^S 0HHa^SB(AO, A1)SS ^SSCI. 

dlMd aS^^SslS(52)fe NMOS M^XI^EH(N51-N64 / N72, N73) SJ °JtHEH2J SB^fiS l^o|01 OJip 
OiXIfe £H^lsJ^(LQ2, LQl, LQO)^ S f dlM^ BBB4liaS(52)£¥EI BB(VBO ff VB1, VB2, 

VB3)2J S^a°iO| 5E^@P. 

dl^tf a SB6SSI £(52)011 2J5H ^1^ AIOII ^1= QIOIEiOII DB dl^^ SSOI »4Sa3, Oil 2£1 (Mai 01(51)011 

ei^f^p. 2 wiamoiAioiife oi£a aavaas (52)21 aiasj£<LQ2 # lqi, lqo)si d\<z±£l(Q2, qi, 

QO)^ Oil2£l(HaiOI(51)2J Oil 2 a « Oil 51^01 SS8I S6HXIS M lll"£ ^§9P. ^SAIOII^ OHSaOiaiOl 
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(5i)£i oiisai«si liaise:?* gaacH qioieisi «boi saiaa. 01 on, 2Hxisj^(lqo, lqi, lq2)sj d\ 
siee(Q2, qi, qo)chi^ ^gs cyoia^ ^aao. 

= S/WI£inf0l HICH£J^(53)^ NMOS M2!X|^Ei(N66-N71)£ ?«8Q. 01 ^S/H||E|»0l HICHSJS(53) 

fc ^sai se*t wieiiuoiaioii siixisjs(LQ2, lqi, lqojsj gEHB xiioisffe ssoia. ^s/wiaimoi 

XliCHsJ^(53)^Ei£r <MS(0LATO, oLATl, 0LAT2)£J g3£*£]0l B£6T2| £13.11 gggjD. 

^^/WiaiHIOI XHOisJ^(53)°l NMOS ^2!XI^EKN66, N67, N68)2| }I0IM2^ ^E SAOil S^SOi SICK 
EE SA^ 0ll£EIOiaiO|(51)2j 0IIS&lfl2| ^BilAISEB 2B8PI 91 6> EES SD. 

EE SA2I dl^£l(BL0) AlOIOIIte H 1118*21 NMOS ^2!Xi^Ei(HN51, HN53)2J SiBS^OI ggSCK E, it 
E SA2* die^BLl) AlOIOIIfe 3Uiaai NMOS egH XI^B (HN52, HN54)2J 5!S§^0| B«SCh NMOS M 
2!XI^EKHN53)£J aiOIMS^OII OiEBil^ CI2H ttsi A\BD\ NMOS ^2! XI±EI(HN54)2| 3||0IS 

2^011 CHEai^ CI3CH AiNIH NMOS M^j XI^Ei(HN51, HN52)SJ ^lOI^S^Oll fllOIUS 

TRNOI 

EE SASf SXISfO] GND2f£J AhOJ CHI NMOS M S8 XI^9(N51):>f S^£!Ch EE SA2f VccSJ 
H AfOIOil PMOS eaxi^EKpsipj g^gci. NMOS g HX|£EI<N51)2| }l 01 ^2 =>0il^ XilOi<M^ DlSm 
PMOS g§HXI^EH(P51)°l ?IIOIMa^0llfe £13 VrefD\ SSSCI, 

EE SA2* dIMd 2^£!SJ£(52) AhOIOlIb NMOS S^XI ^Ei(N52)^f UK ^ EJ CH «CK ^, NMOS^XI^ 
EH(N52)£J Eai£!OI tE SACHI §^a. NMOS e gHXI±Ei(N52)£J NMOS XI ±EH(N53, N55, 

N57, N59)2J ESil&OII S^SD. NMOS M2JXI^Ei(N52)£J }IOIM2^0lli=r XllOidS PGM_RVPO> 
Cf. 

NMOS ggHXI^£](N52)S| ±^2f S^(VB0)S] AI0I0II NMOS M2!X!^Ei(N53, N54)^ *IBS 

SP. NMOS ^X1^EH(N52)£I 4^2* £j^(VBl)SI S3&e! AlOIOil NMOS M2IXI ^Ei(N55, N56)^ S!B 
S S^P. NMOS M^XI^Ei (N52)2| ^±2f 2£/(VB2)2| MOIOil NMOS M2jXI±EKN57, N58) 

0\ S^SCL NMOS M^XI^E<(N52)°j ±±2} SE^(VB3)£| S^SieJ MOI01I NMOS 

= &X\±E\(NS7 f N60, mi)D[ S^SIfe SA|0|| NMOS ^XI±E*(N61)2f Si§ NMOS 

gg«XI^:Ei(N65)^^ g^SP. 

SE», EE SA2f SXI£*e!j»S| AhOI CHI NMOS ^£}XI^Ei(N72, N73)IH ^M^. §^SP. NMOS 
M£]XI^Ei(N72)°j ^101^^^° WVFHF2I £3£f°!0ll S^SP. NMOS M gH xi ^EI(N73)£| IHI0IM2 
= E NMOS Mti!Xi^E](NGl)£j }!!Qi^2^0i! S^ElCf. 

axifflS(LQ2 f LQI, LQ0)fe *W ^I^^E(Q2, Ql, QO) ffi H SfS^I^EE {/Q2, /Ql, /Q0)B }fS!0. S£& 
^SS UEfLHfe bKbar)B 2I0ISQ. 

EHXISJS(LQ2)°J ya^l^^E(/Q2)fe NMOS M^XI^a(N54, N56)£J >il 01^2^ Oil S^SP, 
EilXlSj^(LQ2)£] }|^E(Q2)fe: NMOS ^ gy X|>,EH(N57, N59)2| ^101^2 = 011 S^EID. 

EHxlSiS(LQl)S] ^2^I^^E(/Q1)^ NMOS M2iXI^EUN53, N58)£| >1IOIMS^0j| §^P. 
EHxlsJ^(LQl)£l ^I^^E(Ql)^ NMOS Mg«XI^EH(N55, N60)2J >il 01^2^ Oil g^P. 

2HxlSJ^(LQ0)°J ^S^|2jinE(/Q0)fe NMOS ^ gHX|^E](N61, N73)£J ^10|MS = 01i §^9P. NMOS 
XI^EUN61)2I NMOS g^X|^6H(N65)£J >ilOI^S = Oilfe HICHdS RD9\ S^£fOi 0 | 

Q. 

E, eHxlsJ^(LQ2)2j ^|^i i: c(Q2), 2HxlSJ^(LQl)2J 9|^^E(Q1), EHxlSJS(LQO)SJ ^l^inE(QO) 2»2fa 
axi£»aas| AfOIOII NMOS M^iX|^EH(N62 / N63, N64)^^ 2[2[ g^SD. NMOS Mid XI^Ei(N62, N63, 
N64)°J ^1101^2 = 01 fil^dl RST2J S3£fe!0il g^9P. 

^•/Hiamoi XIIO)SiS(53)0JI ^CHAI, NMOS MeHX|^EH(N66, N67, N68)2J ^101^2^^ inE SACHI 
P. NMOS ^g«XI^Ei(N66)£J EaiejOl 2HxlSJ^(LQ2)2| & £O|^^E(/Q2)01l §^@Cf. NMOS M^XI^ 
EH(N67)£i E5lie!0| EHxISJ^ (LQl)HJ ^SPI^ ^E(/Ql)0il S^P. NMOS M gHxj^Ei(N68)£| ESilSIOI 
2HxlsiS(LQ0)SJ ^a^l^EE(/Q0)0ll S^9P. 

NMOS ggHxi^Ei(N66)^ ±±9± SXiaSJ MOIOII NMOS M€SX|>:EUN69):^ S^SQ. NMOS 
M^X|^£i(N67)HJ ^^2f gXIEiej MOI01I NMOS M^XI^E1(N70)^^ NMOS MgH XI ^Q(N68)2I 

SXIEfO] M0I01I NMOS e^j|>.£j(N71)^^ S^@Q. 

mmm\E\mo\ 1-1101^^(53)^^9^ ^^(qlato, dlati, 0LAT3)°i ssaaoi ssaa. nmosm&ixi 

^Ei(N69)°| ^101^2^01 <i^(0LATO)2J 5^^2J0II g^9P. NMOS M^i XI ^ Ei(N70)2J ^IIOIMS^OI 
^ls(0LATl)2j S3£feJ0ll S^P. NMOS M2JXI^Ei(N71)2J >ilOIM2^0l 6J^(0LAT2)2i S^^eJOil 
g^SP. 

BHxlSJ^(LQ2)SJ ^l^inE(Q2)2l bH^£f2i(IO0) A^OIOII NMOS MgHXI^9(N81)^h eHxlsJM(LQl) 
2J ^I^^E(Q1)2> tH^oi(IOl) AhOIOfl NMOS MgHXI^&(N82)^f S^SJIi, 2Hx!£]^(LQ0)2| 
^l^inE(Q0)2f W^£}O](I02) AhOIOII NMOS S gH x| >lE^(N83)^^ g^SP. 

E, NMOS e g«x| ^6I(N81, N82, N83)£l ^ilOIMS^OI ds(Y0_0)2J §3£f°'0|| g^@P. 

3-2. X\ 3 gAIBEHSi ^I^AISI 

CfSOII, S BS2I XII 3 RAISED 2j ^|s§^§ gg&D. ^|^a|oj ^igsjoi g^g m 2 ^ A |gEHa 

SgSia. ^, ^df 01 (standby) A| Oil ^ 6!S PGM.RVPC^F SHIBS ^§£JI2, NMOS ^ g«X|^a(N52)^h 
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UI£S^EH(^«aJKtB)£ ^XI30J, blS£(BL0, BL1)0I 2«XlSJM0il/d ^£ISD. 

m\H t DISD\ 8> 01 31 US £§32 £!A TRN, AiB, AAND\ (Vcc-Vth)S gS3W, tilS8(BL0, BL1)0I § 

XI 31 HI 5 «88Q. 

01 tfEHH/ri 3IB0I PIMS 3*, 6!S YO.CWJ 8t0iaiHI£ £§32, 31* QlOlEi^ 2HxlS]S(LQ2, LQ1, 
LQ0)0il tf OIM/H swso. 

□ m, <ys dis:>> sai^s dis8(BL0, blijoi gxiaaoiiA) saiac*. naa <ys trn, aib, 

AIN2I Vcc 01 «a 8(OiaiH(0IIB MS ^gA|£| tfl:*:88 P5V)£ g§3£r SAIN 6! ft VreW S3IHIS 311 
PMOS S§!!XI£EI(P5ipf SS^EHS £XI£Q. Q}£fAi 2§ blS£(BL0, BL1)0I 8388 Vcc2S §28 
P. 

01 ttH QIOIEiOJI SB 01 2J2HI ^S/HiaiUOIB HI0I8PI flff £!ft(0LATO-0LAT2):n SXiaiUS H 
§9Q. 2, OilHSI^SI EaiB!*2l tfSjaiOIMSI ^|0|MS^0<| g^S d^6JIS2^ SSLOI 8888 Vcc 

s «3ea. 

:>i^Aioiii=r oi2ai^£ifts <y^3xi chhsi^ oum is ainoi sxiainis sin, 2 tift 

PGM_RVPC:H 8101 31 HIS 88(VB3)0i ?f§ feg 8&2S £12, 88(VB2)0| CII2S §5 

8 s^oi an, 8 8(vbi)oi agog 8&2£ aw, 88(vbo)^ anaias 32^1 ^§9D. 

31^ QIOI a "OOx'Xx^ 0 SE^ 1)S S^OIIfe EHxlSJS(LQ2, LQ1)£J &Sic=(/Q2, /Ql)*r stoiaiuoich 
©a/H NMOS egHi|^a(N53 # N54)3* 2S&EHS 32, dlS8(BL0)^ 88(VB0)2S 301 S XI 31 HIS fl 
BSD. 

?|s QjOlEi^ "Olx-a S^OIIfe NMOS S 2! XI £ Ei (N55, N56)3J ESTERS 32 bl^tf(BLO)^ 88(VB1) 

pis aioia^ "iox"H s^oii^ nmos ss«xi±a(N57, nss)j\ eb&tehs an bis8(BL0)£ 88(VB2) 

31^ (31 01 a 3* "110"tt S^OIIfe NMOS MgHXI^a(N59, N60, N61)D\ ES&EHS 8Q. NMOS 
S§HXI±a(N59, N60, N61)I?f ES&EHS 32 blM^(BLO)^ 88(VB3)2S «38Q. 

}|s QlolEi^f "111"H 3^011 8 8(VBO-VB3)0ll/d2l 2£ bH^2 blM82S¥& xfc+9CK Hfdf/d bIS 
g£l 8 88 Vcc 31 HIS SXISCh 

01^21 HSAII^Oil £JoH dl^£(BL0)0l Gil 01 & Oil MB 8825 SI280I 2|H|882 
S g§32 dl£j^ $12801 31* tfl^SBSS g§30i 21*01 86H8D. 

3-3. HI 3 ^'AlgEHSJ ttil £1 lUOt A|2| 

Om0\\ S g*g2] Hi 3 tiAIBEHS) WIBIIttOI S^OII 38>0|, 2 20£| aO|gJX>S0]| figea. 

uuantoi *t£AicHi£f ^i2<y 880ii ©a 8 83(BIB3B)(vbo-vb3)^ s£& hi 2 ^aioiisi aoi 2 17aoii 
UEftB bf2l ^01 ^§@a. 

^, ^2<y 88S (WF7)5 gSoHI §y 9!2<y 88s (WF6)5 ^§6fH e^Oil^ 

88(VB0)0| 8388 VccS ^S3H CIS 88(VB1, VB2, VB3)8 SXiai^5 ^§@Cf. 

= d 881 (WF5)5 gSSH2 §^HI ^I2d 881 (WF4)5 ^S8HI S^Oil^ 88(VB1)0| 

8^88 vccs g33n as 88(vbo,vb2, vb3)s sxiaws ^sea. 

9l2d 881 (WF3)5 ^§o[2 S&a 9l2d 881 (WF2)5 ^§of2 SS^Oll^ 88(VB2)0| 
8388 VccS g§3H Cl§ 88(VB0, VB1, VB3)£ SXiai^S ^§9CI. 

881 (WF1)S ^§oH2 S9.K)||fe 88(VB3)0I 8388 Vcc5 ^§£12 QB 88(VB0, VB1, 
VB2)fe sxiai^'5 

2, HIOi>Js WVFHFfe ^I2d 881 (WF7, WF5, WF3, WF1)5 ^§8^ B^Ollfe 5aiM, ?I28 
881 (WF6, WF4, WF2)5 ^S8fH S^OIIfe S^OiaiBS « §S Cf(H£l XFXI Al^l HI6H2). 

2, wiamoiAioiite Hioid^ rd^ ^ai saiBis ^ssci. m&M, wiamoigsfg sm si^ e^, nmos 

M^XI^EH(N65)^ b!2S0IP. 

WldlEfOIOil a/H/d aS^ia, HICHds DIS^F 8t0iaiU f AiB, AiNOI PSV5 ^§312 28 bl5<y(BL0, BL1)0I 

a 11 ai his sci. 

□aa um aoifcia DIS^^ saivs 31^8 ^, o]2ai^ "ai-s <y^30i axi ^, 011 b is ainoi 

SXiai^'S 32, blM<y(BLl)0l EHxISJSOllAi ^dl&Q. 3£|2 bl^^g l^Mo^l ?joH HICH6is TRN^^ 
VTRN(VTRN = Vcc - Vth)2S ^§312, HI 01 6! S VrefOil blS8°j £131 S^8^ 8^(<<l/iA)M as^| 

sf^i 880i sj^aa. 

^d, <id^ 9!2<Id 881(WF7)S ^§8fSl (DiOil 2*8F04 ^S&D. ^2£j 8801 (WF7)S ^§30i 2i 
eeiOil^ S8(VB0)e} 8388 VccS ^§3H, PS 88(VB1, VB2, VB3)8 SXiaiUS «SSQ. □£! 
2 HIOItiA PGM_RVPC^^ 8388 Vcc aiUS ^§32 NMOS SSiXI ^Q(N52)3h £BSQ. 

Ol^lAi NMOS Sgi!Xl^a(N53, N54)^f EB^EHOIB 8 8(VB0)2S¥H S| 83 VccOil SloH dlSda 
(VTRN-Vth)S 8832, S8^, N XH^ NMOS SgSXI±&(HN51)^ 52H6H2, 22 SA^ VccS S89D. 
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E, OB aS(VBl, VB2, VB3)B SXiaifflOIES NMOS ^2!XI^&(N53, N54):>( dl£S4fEH0IB b|e<y~ 

gaaxi S2 axiaiaioiQ. 

OI2f HOI, ?IE<* 3S§ (WF7)^ «§8(3, 31® QIOIEIZX "000"Oj WI£I»0I3( B8H§! (IHOil^ NMOS 
XI^E4(N53, N54)3( SE8&EH8I ffHOilE! blMtfOI iSSO. NMOS e g«xi £EI(N53, N54p( EBtfEHS 3 
fc 2^ 2HxlSJ£(LQ2)2J g>aicE(/Q2)?t 8(019188, £H X|SJ^(LQ1)£| e>aEE(/Qip( 8101 aiV£ § HH B 
Oil), 31 ^ Ql 01 El 2( M O0x M B CCH 01 D. 

oigasvei D\m aioiei n oox"s on one* dis^oi §s£i^ as i\m aioiaa moiife m§d8 sxiais 
s £13 t»amoi°i a«as so. 

01 &EHOIIAI, SI Of 6! S PGM_RVPO( gXiaig^ £112, a SJbl^ a(BLO)OI blMg a&tf4S£IS(52)S¥B 
«£ieQ. 

e, ^e<m ass (WF7)^ « gam, mamopt g!6Hxi3 sjs moot- sich^s wvfhfix £aivis 

D. 3£I3, 8I3AIZ> §M V£g£l USB! ^!S(0LATO f 0LAT1, 0LAT2)3f x(3l|£ 8(01 aiHS 
D. 

opi/h oiiSBiasi liaise as vthoi siEd as(WF7) sa g(vth>wF7) s^cnife moii an3( m 

e» &oo S me^cj S of« ££}£JXI an, EE SA^ a^aS Vcc£ « XI SIM NMOS MgHXI^EI(N66, 
N67, N68)}( EB^EHS 8XISO. 01 3^ PI* QIOIEI n 00x n a OH Oil B Wl£l»0|2| CH^ES go^ 

® pis aioiEi^f "ooo"oi3 nisa«2i liaise as vth}( ^Ea as(WF7)s 2:0(8(3 

«fe(Vth>WF7) 

CD pis qioieip( n ooi M oi3 oiis&iflai liaise as vth:>( siEa as(WF7)g 2:0*0(3 

2J^(Vth>WF7) 3^ 

32HU, 31^ QIOIEH^h "001"0|3 0HS£I*2| LIAISE VtW( SlEa aS(WF7)S *j»8JB SIEtf 
aS(WF6)££ Sf«e MSI Oil ailUOIOfl/H (Vth>WF6)£ £13, 3l^ggE£ &B£J01, £HxlSJ£fe "111 B S 
£IE£ 01* 31^8 OlipOUl XI S3II £13 0I><£ §«2!2£b 2JS 4- SD. 

©5j 3^ oil 9io\M2\ wiaimoi s^oii asioi agso, as(0LATop( stoiaiuei :>i»oiife nmos §g« 

XI±E-|(N69P( SB&TEHS d(£jC|. 0[ LLH NMOS sei Ai^iEi(N66)5r EB&EKOii 2i2E§ £KxiSJ£{LQ2)SJ 
ya^E(/Q2p( SaiHS S3 3IXIfflS(LQ2)S| ^S(Q2)^ 8(0iaifflS BSBO. 

ds(0LATip( o(0iaiHS! 3ia«|fc NMOS Mg«XI ^EI(N70p( £8«EH£ b(SC(. 01 OH NMOS Mg«X|>: 
E«N70)3( ES&EH0I3, NMOS ^ejXI^El(N67)^ ES^EHOIHS 3IX|fflS(LQl)2| &81c£(/Qip( S3I 
HIS £J3 e«xlSIS(LQl)°J icE(Ql)Pf 6>0iai*j£ BSSD. 

<M^( 0 LAT2)P( 8(01 31 BIB! Pl^Ollfe NMOS M S8XI £Q(N7ip( £B«rEHS UmO. 01 QH NMOS Mg*jXI>i 
£H(N68)^ EB^EHOIHS, NMOS ^ g«XI^&(N67)^ ES^EHOIES 2}IXISI£(LQ0)2] «iainE(/Q0)3( £ 
aiBIS £J3 EHX!SJ£(LQ0)2| EE(Q0)P( o(0iai^S BHBP. 

oi^m aoi ?iEd a^s (WF7)^ ggsos choii^ pi* qioieip( "ooo"ei oiisbi^oiiai 3 ^aiAisE 
a a vth^f 9iEa aa(WF7)ao g(vth>wF7) §?, ehxisjs(lq2, lqi, LQ0)ei axi qioiei^ "iirs 
Ba»a # 01* iH^i^oiiAife aiM£(BL0)^ asas vcc, xh^b upi^ ^ascn pi^sxi afea. 

Diisai^si ^aiAisE aa vth^( ^iE<y aa(WF7)au ^8(vth<wF7) a^oii^ bib s^a^s 
a e «i a^^( sa bi^^ a^o ^s(o(3, nmos m§hxi^eh(hnsi)P( ss(cm as(°j ihok^oi aoiu 

3, kE SA2J a^lfe dlM^ aaa a 2| 1^ (VTRN-Vth')S £13, NMOS e^xi^Ei(N66, N67, N68)^ a 
381 Eg» 4* gJCf. 

01 s^, 

® pi^ aioiEH^( "ooo n oi3 aisatf si ^aiAisE vth^( ?iEd aa(WF7)aa ^E{vth<WF7) 3^ 
® Dim a\o\E\y\ "ooroi3 011 sag hi liaise \m\i\ 9iE<y a&(WF7)fia ^^(vth<wF7) 

P( «S2|B 4^ HO. 

6f3l S^OIIfe <y^(0LATO)^( 8(0iaiffiei JieiOil^r NMOS M^jXI^El(N69)^( EB^EHS El XI EJ, NMOS M 
§HXI>tEI(N66)^( aaSI EBo(X! Sf2°§ 2HXISJS (LQ2)B BSA|3|fe Ql a^^( t§X| a^D. 

01 OH ^ Oil EHxlll^(LQ2)2J EE2I ^OIUXI 

dfi(0LATip» 8(0iaiffi2J D\210l\l= NMOS M^j XI ^£H(N70)^ EB^EHS £1X12}, NMOS Mg«XI^Ei(N67) 
D\ SS8I ES6(XI 8T2HS 2HxlSJS(LQl)M ^aA|3|fe Ql SBfi a^^( ^^Xl Qf^P. 01 OR S Oil 2Hxl 

sjs(lqi)£j ^e°] aias aoiuxi »to. 

dfi(0LAT2pi SfOiai^gJ ^laonfc NMOS MgHXI^EI(N71)^( EB^EHS NMOS S gj X|^&(N68) 

sasi e§8(xi si2°§ aixisjs(LQO)a yaAi^ife ai §ss! aw^( S5xi atfea. 01 ini^oii aixi 

fiJS(LQ0)2J EE2I ^ag 81 01 U XI 8t$=Q. 

o\g3} »oi ^iEd ass (WF7)^ ^§8(as (Dioii^ pis aiois^( "ooo-es nsattooAi ^aiAi 

SE as Vth^( ^lEtf aS(WF7)SQ 5fS(Vth<WF7) S^, EHxlSJ^(LQ2, LQI, LQ0)2| fiHXI QIOI9fe 
"000 H e! ^H^ S^8(X| S3, XO^AIOil bl^^y S m 0 , ^|a S ?l^ ^§£JOI 31^01 S^iaD. 
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□ S0« # <ye| S ojg (WF6)o^ ^§6f«e (01 CHI ©6*01 gSBCh SIEtf S&OI (WF6)£S 

acw e^oiife "ooo w ei wiamoia saswi aa(VBO)e> sss^ vcc^ gsan, aa(VBi, 

VB2, VB3)g gSSD. nan 818312*, HIOi<M^ PGMJWPO* aaaffl Vcc aiWS ^§£12, 

NMOS eaXI±EI(N52)3f EgfiO. 

oi an, sset b*a aoi, aioia^h 'oox"°i aissitfe! biM^oi gaan, }i = qioieisi s^chi 
bi^<yg g jiaiws aoi wi aw oi si ra#as aci. 

se, ^E<y aaoi wf6SJ anoiife, xnows wvfhf:?* stoiaiws ^§92, nmose§hxi±h(n72Pj eb 

BO. 

01 OH, P|« Q\0\&D\ "000 w e! OilEa ^ CHI DioHAi^r, 2iixlsJ£(LQ0)a »aicE(/Q0)fe 8I0iaifl|0| £11!, 
NMOS^gij 11^6^73)^ EggO, 01 OH ^ Oil, i^ESAfe NMOSM2!Xi±Ei(N72, N73)M So\0\ SXIBil*J0| 

aci. w&m, im gmoiepj "qoo"°i onsa «g # mi a voi si oi^a^ aci. 

nan, sj§ Aia §m ^, g^ga <umej ^^(olato, 0Lati):>> £xf stoiaitts ^§@a. 

oj^ioiiAi, Diiea «a liaise aavthoi siE<y aaa wf6sp e(vth>wF6)s^oii^, mow a«3t 

&M£SMi, blM£ go>~ ESfSfXI an, SzESA{= asaaVccES $?Xian, 
NMOSMi«XI±Ei(N66, N67, N68):>* E8&EH£ 8XIBO. 01 3*, D\m QIOIEH "001" 81 MB Wl£l»0ia 
CH£fE£ SOJ 2iQ. 

<M^(0LAT6):>* 6f0ISil£'2J 3I2J0||/Hfc, NMOSMeHXI^Ei(N69):?* ES4JEHS ggj}D. 01 OH, NMOSMgH 
XI^£i(N66)iz: ES&EHOPI ffHSOli, £Hx!SJ^(LQ2)a &a!c£(/Q2pt ^31^01 32, 2Hxi£J^(LQ2)a k 
E(Q2)3f 8*0|fi!l*jS BSBD. 

dS(0LATipf SJOiaifflE! 3I2J0I|/Hfc # NMOS^2jX|±Ei(N70):n ES^EHS B»BO. 01 ffH, NMOSMgHXI 
±Ei(N67)iz: E8&EH0DI OH S Oil, 2Hxl*]£(LQl)a »aitE(/Ql)^ SaiUOl £12, 2HxlSJ£(LQl)a 

ee(qi) :>> stomas Bjaeo. 

^i^chi aofcn, ?iE<y aae wf6e^ gs&e ffH, Dm qioieoi "oorej oiieai aioim, n liaise 
aavthoi si Ed a a wf6sp e(vth>wF6)s^, shxisjs(lq2, lqi, LQ0)a wx\ qioieh^ -urs a 
as*n, oi^, xH^i^oiiAi^ bi^<y(BL0)^ aaaavcc^s g§an, xn^g di3i*a«£ ¥^^§011 ca 
a ot¥B aioiEis :>i^axi ato. 

Be, oiisa aa liaise aavthoi ?iEa aae wf6sc* srs s^oiife, aas^ausp e is 
a a?i£r bi^<y aaa >ia a^i(vrRN-vth')aa. ^ESAa a«^KvrRN-vth')oii/dfe f nmosm^h xi ^ 

EH (N66, N67, N68)^ 8a»» £Btt 4^ HQ. 

6i^(0LATO)^h SFOiai^ei 5liK)||/Hfe, NMOS^eiXI^9(N69)^f ES^EH^f SfeQI, 
NMOSMI«XI^:Ei(N66)^f BBS^I E§8fXI ®D\ HH^Oil, e«x|Sj^(LQ2)M »aA|9|fcC3l SSB 2^1 ° 
s>i| ^ 4- 2iH, 2HxlSJ^(LQ2)a icEa ^28 ^CHUXI 

£im.(0lATip\ SIOiaiHieJ ^laOIIAIte, NMOS^^XI>iEi(N70)^ EBdTEH^ a^ai, 
NMOS^gHXi^Ei(N67)fe ga»M Ego^l ffH S Oil, £HxlSJ^(LQl)S BaA|3lfcQI tBB « 
gf ^ giU, 2HxlsJS(LQl)a inEa SfSS ^CHUXI SffeD. 

oi^oii amoi, ^iEd aas wf6E^ ^S5s§ ffHOii^, ^i^ aioia^roora oiisa boicn, n ^aiAis 
e aavthoi ?iE<y aawFeso ^^(vth<wF6) a?, ehxisj^(lq2, lai, LQ0)a eiixi Qioia^ °oor 
ei xh^ ^^lo^xi an, hpi^aioh, aaoi ^i^a^i^ ^saoi ^i«oi sshsd. 

cii25, <y^?iE<M a^i wfs^ ^ s^iis hk chi aioHAi ^s&p. <y^^iE<y aaoi wfss ^saoi 
Awion/Hfc, aa(VBi)& a^aavcc^^ g§an, aa(VBo, vb2,vb3)^ sxien^«^ ^saoi 
aa. nan, as ^i^, xiioi^spgm.rvpc^j aaaavccEs ^san, NMosMeHxi^a(N52)^^ ebb 

OI^IOllAi, NMOS^gHXI±a(N55 * N56)^^ Eg&EHOil 2iES, 2 a(VBl)E^^Eia 2^1 Vcc Oil aofOi, bl 
M££(VTRN-Vth')^ gaaOi ^a ^, NMOSMgHXI^a(HN51)^ a EHSUl, inESA^ Vcc^ s 

a@p. e, as aa(VB0, vb2, vb3)s axiamioiss, NM0SM?«xi^a(N55 us6)ii biES^EHas, 
tiis^g aaaxi an, sxiaiaoiD. 

oia yoi, ?-iE<y aas wfs^ «asKM, uim Qioia^h "oio M e] wiamoi^ ssh^ ffHon^, nmos^^xi 

^&(N55 Sy N56)^i E8&EHU ffH^, bIMdOl §SSP. 

NMOSM§>!XI>i:a(N55 a N56)^^ ES^EH^ Sfe EHXIaJ^(LQ2) a &^a^E{/Q2)^^ 8(01 aiW, 2Hxl 

2j^(LQi)a icE(Qi)^F ojoiaii^oi a raaoin, aioia^h -oix-a hhoici. 

oi^E^^Ei, ?iE<y aa§ wfs^ ^§8foi, wiamoi^ g» ffHoii^, ^i^ aioia M oix" a ffHOiiei, biM 
a oi saan, as ?m aioi&a chcmi^, bi^^^ anai«oi aw, wiamoia a^a^ aa. 

01 ^EHOll/H, ?JEd 831 WF5^ £98t0l f WIBIIUOI mmO\ tSoHSP. Oj^lOilAi, DilSa tfa ^aiAISE 

aavthoi ^iE<y asi wfssq e(vth>wF5) s^oii^, eon ©mxi ae^SMi, bi^<y ass 
^aiafxi an, inESA^ asiaavccE^ ^xian, NM0SMejxi^a(N66, N67, mep\ eb^ehs ^xi 
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cHieai usj liaise asmhoi ?iE<y as§ wf6sp ^S(vth<wF5) s^oii^, aias^an 

MP E 8£1A1 bISd £o>~ 8(^8(2, NMOSS2JX|^EI(HN51):>( 3\7AM, 38(21 XHbH^OI SJOJ 

UCH, EESA2I a?i£r bl^d a9j» 5i2| ^^(VTRN-Vth'jaCH, NMOSS XI ^ EJ (N66, N67, N68)fe 8 
B 8(511 £g& 4*£r SP. 

□am, s^s Aie> gi g±ti2j <ysai <l»^(0Lato, o\ati)o\ &n 8(oiaius ^sbp. 

51^ aioia:n -oio-oii) mieai gsi liaise asvthoi ^e<* aswFssp e(vth>wF5)s^oii^ / 

£)^(0LATO)5( 8(0iaiU2! 5|&0||A|fe, NMOS S^lXI^Ei (N69)?( ES6JEHS BSffP. 01 OH, NMOSSg* 
XI£EH(N66)5( ES^EHOPI 01 SOU, Eil XlsJS(LQ2) 2J tta!nE(/Q2)5( SaigJOI S3, EWxl£IS(LQ2)2J 
EE(Q2)5( 6(0iai^S BBffO. 

ds(0U\T2):>( 8(01 a ue! ^laon/Ht, NMossesxi±Ei(N7i)5( es^ehs seeo. 01 an, nmosssixi 

±EH(N68)^ ES&EH0I5I OH S Oil, EHx|SJS(LQ0)2J £>aEE(/Q0)5( S3IU0I £132, 2H XISJ S(LQ0)2| 
EE(QO) ?( StOiai^'S BISBD. 

OI&OII £15(01, ^E£ aSTB WF5ES ^SSilM ffHOIIte, D\m QIOI H 5("010"PJ Oil S El til 0101, □ ^SIAIS 
E aavthOI ^E£j a&WFSSQ e(Vth>WF5) 3?, BHxl£JS(LQ2, LQ1, LQ0)2J V\x\ QIOlEi^ "111"S 
yS5f2, 01*, IH^I^OIIAHfe bl^^o sae^VccSS figSIl, XH^B b|5|i|a?IS ^r^gOjl (Kdf 
OF^gj Q|0IB£ 5|*£|» BteCK 

&a, oiieai liaise aervthoi *iE<y aawFssp ^g(vth<wF5) a^ont, <m^( 0 lato)5( 
8(oiaiu°j 512*011*1^, nmos sgnxi^Ej (N69)5( es#H5( st-ai, NMossa±a(N66)5( ga»a e 

g8(XI 8J5I OH ^ Oil, 2Uxl*JS(LQ2)M ttaAOIfeQI Sfifif 2^1 °S}| flf 4^ HQ. 01 (US Oil, 
£Hxl£JS(LQ2)2J EE2| fiJBS &OIUX1 SfeP. 

4J£(0LAT2)5( 8(01 31 U 2! 5l2.H)||A|fe, NMOSS S! XI ^H(N71)5( Eg#EII5( SlfcQI, 
NMOSM^XI^£H(N68)^ 88 8(511 Ego(XI £51 QWSOII, 2Hxl£]S(LQ0)M &aA|9|fcQ| SSfi a^S S 
S5II V 4^ Si P. 01 MS Oil, EdXisJS(LQ0)2| EE2J "JSg SJOIUXI SfeP. 

01^011 2J8(0i, £JE£] a^g WF5S £§2!^ QHOIIfe, 51^ QI0IEi5( "010"2J OIISEI UOIU, 3 ^SIIAIfi 
E SavthOI ^E£J S&WF5SO SfS (Vth<WF5) §?, SHxl31S(LQ2, LQ1, LQ0)2J EUxl QIOlEi^ "010" 

oj xh^ ^a}o(xi iMDim aioii, aiM<y aaoi ^i^a?i^ g§ao< ^1^01 @5Hap. 

D§2§ ; 9IEd a^S WF4^ HH Oil □6HA-1 ^g&p. ¥iEd agfVVRs ^sSOi xirr A(0j0i! 

ah^, n oio"o] wi£infoi£( aoi f aa(VBi)& aaao vcce^ ^§92, cie aei(VB0, VB2, vb3)s sxi 
arn's ^saoi ap. nam, ^§ 3i«, jiioi6Ispgm.rvpc^( a^ia^vcc^ ^§sp. 

01 oh, ^i^ Qioia "oix M a ffHOiipj, bi^<yoi gas^, cii ^i^ qioieih nHOiife, snamoi a 

cm, Miamoia ana?} ao. nam, ^iioi^s pgm_rvpcm saiu£ soiuie! ^, hich^swvfhfs 
oiaiws aaao. 

oi ioi # Dim ai oi eh "oio"pj His a aioii chshah^, shxiu^(lqo)£| aain=(/oo)fe 8(oiai^oi an, 

NMOS^gHXI^Ei(N73)^( £g«[CI. E, 01 OH Oil t, XHWdSWVFHF^J 6(0131^'^ ^g£|CH H^l ffHSOil, 
NMOSM&iXI^Ei(N72)^( ES8(3 SAP. 01 IDigOil, blM^ gy EESA^ NMOSMSi XI^EH(N72, N73)M S 

moi sxiaiffloi bp. psiah, j\m qioieh^( n oio"9j oiisai «s f miaintoisi ch^2I^( sjh, pi^ aioia 

d\ "oirei oiisai^'Pioi wiaimoipj ch^oi bp. 

□am, bis aizj si ^, ^^g£j 6»^pj <ym(0LATO)^( s(oiai^^ ^§bp. 

0151 Oil A|, D\m QIOIEI^f "011"0I3 OJIS£| ^aiAISE BBVlhOI ^E<y a°iWRSP e(Vth>WF4) 
S^OII^, tfOII a^5( 1L = XI 8[I25Mi, bIMd 2^8 ^s(8(XI ^33, inESAfe a^S^VccE^ ^X|£J 
H, NMOS^2!XI^EUN66, N67, N68)5( £8tfEHS SXISP. 

nam, ^^(0lato)5( 8(oiaia9J ^laonAifc, NMos^e«xi^Ei(N69)5( sagas aaao. 01 oh, 

NMOSMg«XI^EH(N66)^( ES^EH0I5| MS Oil, SHxISJ^ (LQ2)2| SiaEE(/Q2)5( SaiE'OI £JH, 
£HxlsJ^(LQ2)£J inE(Q2)5( 8(01 91 US fiaSO. 

oi^oii 218(01, ?iE<y aers wrs ^ssis noiite f 5i« aioiEi^( M on w e! chisbi uoin, n ^aiAis 

E BttVthOI ?4Ed a^WF4MP e(Vth>WR) 2ilXlSIS(LQ2, LQ1, LQ0)°l 2HXI QIOIEife "111"S 

^asdi, oi*, xH^i^oiiAi^ bis<y^ a^a^vccES ^§£in, xh^^ bi5i^a?is ^sgoii me} o\ 

QIOI El £ 5I^SJXI a^P. 

OIIEdl ^'£1 ±dlAISE a&VthOI ?IE<y a^WF4SP ^^(Vth<WF4)3^0||^, NMOSM^i XI^EH(N66, 
N67, N68)fe Sa8l ESS 2JP. 

CTfa^/d, d^(0LATO)^( 6(0iai^°J PIZJOIIAIfc, NMOS^aiXI^Ei(N69)5( ES^EH5( QfeQI, NMOS^^jXI 
^E<(N66)5( gf a 8(511 ES8(XI B5I OHgOII, EHxlUS(LQ2)S aJSAPIfedl SS6 3^1 «S5il ^ v * 2 
EES, BiixIsJS (LQ2)PJ EE£J S^SS ^CHUXI &^P. 

OI^OII °JS(0*, 51^ Q|0IEi5( "011"9J 0IIS£l U0I2, 3 ^5ilA|SE B&VthOI 9IE<y a& v WF4SP 
ST8(Vth<WF4) §?, 2HxlsJS(LQ2, LQ1, LQO)SJ EHxl QIOIS^ "011"°J XHS SK8(X| XH5I^ AlOil, 

bis<y ae/oi 5i^a?is ^§aoi pi^oi goHap. 

0|o(, 9IEd aSS WF3, WF2, WF1S gggig CDIOII^, B^TSS bil£IHIOI5( SSHaP. 
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*, SIEtf aSB WF3E^ <£Sof3 2JB GHOIIfe, 31* QIOlEi n 01x n a (IHOil^, blMgoi P^ 31 

* gioih a on on ^, bi§^g sxiaiaoi aw, t» ant 0121 ch^su^ a a. 3£i3, g§ ais 3:01 g± 

goj ^^01 £!£( 0 LAT1,0LAT2)3I £xf 8>0iai@£ ^§9Q. 31* Q\0\E\D\ W 100"SJ OIISEI tt«l/H f 3 £ 
aiAISE S^VthOI SlEa a^WF3EP ^(Vth>WF3) 2HxlsJ^(LQ2, LQl, LQ0)2| EHxl QIOIEH^ 

"111"^ OI*, JH3l*0ilA1fe bl^dS aSS&VccS ^§£J2, XH^g bl3|*a?IM ^^MgOii 

pe* o^gj qioieis 3i*sjii sf^p. 31* q\o\e\d\ -loo-ei qiisei soioi 3 liaise a^vthoi sje 

d a&WF3SP ^8(Vth<WF3) 3 s ?, 2H»SIS(LQ2 # Ql, Q0)2J EHxl QIOIEIfe "IOC'S" SHS «»8IM 8t 
12, XH3I* AIM, blMtf saoi 3l*a?l£ gSSCH 31*01 goHaP. 

o|c^ aa0 | WF2^ ggSJOi AFOIOIIAH^, 31* QlOia w 10x n a OHOHe^, blM^OI ga£J3, Cli 51 

* qi oi ei u (Dioiife, bi^gg Bxiaius saw, wiamoisi ch^si^i ap. bi^aga §g *, 

JllOia^WVFHFM SJOiaifflS fl98IB ff 31* Q\0\E\D\ "100"ffl S2J b|e<y« GNDaiHIS 98901 bilEIW 

0121 ch^epi so. □aia, as Aia si *, n^g2] asa <y^(0LATi)3t stoiaius *a§ap. 
□ioiei3> "lorei oiisei Atom, 3 ±aiAisE aavthoi ^E<y a^wF2sp E(vth>wF2) 3^, euxi 

SJ^(LQ2, LQ1, LQ0)2| a»QIOIHfe "111"S &38I3, 01*, XH5l^0il>d^ tilMd(BLO)^ aSiaSVccS 
£ ^§£I2 ; XH^g b|3|*a?l£ ^^eaou OI¥B QIOIEiE 3|*£JX| »fcO. 31* tt\0\&D\ "101" 

a oils a a oi cm, □ ^aiAisE aavthoi siEa aawF2sp 5rg(vth<wF2) g^ f bhxisj^(lq2, 

LQl, LQ0)2J 2IIXI QIOIEife "101 W 2J XH^ BSI8HI S3, XH3I* A|<HI, blM£j a»OI 3|*a?l^ ^§£|0i 

31*01 swap. 

siEa aaoi wfi^ ^§aoi AfoioiiAib, 3i* a oi ei -no-a nonet, aiegoi gaan, a§ 31 

* ciioieis Mont, bie^o axiaiBis aw # wiamoisi n&ai\ a p. nam, hi aizj ^, 

a si 6i^ej ds(0u\T2)^ 8ioi aims ^§ap. 3i^ aioiEH^h "iicei oiisai aoioi, 3 ^aiAisn a 

aVthOI aSWFISP e(Vth>WFl) aiXlSJ^(LQ2, LQl, LQ0)°J EHxl QIOIEife n lll n S a a 

6m, 01^, xh^i^oiiah^ biMa(BLO)^ asia&vccss ^san, xHye ui^i^a^^ ^^^goii p^ 
o^gj qioiehe D\mz\x\ ^fep. 3i* QI0IE^3^ "iio"oi oiisai fliom f 3 ^aiAisE aavthoi ?iE£ 

aaWFlSP ^^(Vth<WFl) S* f 2HxlsJ^(LQ2, LQl, LQ0)°J EH XI Q10I EH ^ "HO"^ XH^ ^ si of XI ^ 

3, xH3i^ aioii, di^d aaoi 3i^a?i^ ^ssjch 31*01 gsHap. 

3-4. MI32I AIAISI A|2J gSf 

Pg 2§ ; S ^g£l UI3°i ^'A|2| »EH£I *Se^O|| DioHAi E15M ST3E8FOI gg&P. A|SJ 3|^^9J 
^^e, &^er Aii2Hj ^AiOilxr % ! P. ^, ±£iLUO| AiOJIfe, XilOI^STRN, AI3, AiN^(Vcc-Vth)£| Eil^Oi! 2i 
3, HICH^SDISfe 810131 MS ^§aP. 01 HH, NMOS^gi|X|^Ei(N51)3h £S^EH3h S3, a(±)dlM£^ 

axiaiaoi ap. 

01 ^EHOiiAi ^mm^oi n\o\&m.DisD\ saiffloi 93, bi^^° sxi ^qje^^eh ^diap. 3£i 

3, ^^bl^^oi OIIM ^ K ^blM<y2J &s? t A\BD\ PSVai^', AiNOI gXiai^S ^§£J3, S^blMa^ 

eHxl^^EH S£|£I3, ^IOi<ii^TRN^ (Vcc-Vth(=VTRN))S^ ^XiaP. 0121 SAIOII, Xll CM <L« ^RSTOil 610131 
8! 01 £§£J3, aiXlSJ^(LQ2, LQl, LQ0)£| lnE(Q2, Ql, QO)D\ "0"SS Bl^aP. 

*^S5[g, ?iE^e VRD7, VRD6, VRD5, VRD4, VRD3, VRD2, VRDl^ £xf LHBI/H SSHaP. AlOllfe, 

EiiBoii upyi a 3i aoi, a^(VBO)^ vccaiai, a^(VBi), a^(VB2), a^(VB3)^ snails »^ 

aP. 3BI3, 01 e, UICH^!SVrefOII bl^^oj £ | 3e S&offe a^S m^^l 3131 ?i e a^oi oi^^ S 
CH 21 P. 

SE, ^XilO^ <tRDi= SfOiaifflS ^§33, NMOSM^iXI ^EH(N65)^, ^£2} A\Q\, »« # £ 8 « EH Oil 

SiP. E, AIOII^, <M^WVFHFfe SMBIOPI IIHSOII, ^^X|^EH(N72)^ 34301 2iP. 

eiW, <y^9JE^ a^OI VRD7^ ggSI3, XilCH<LimPGM_RVPC3f a^a^VccS ^§£J3, NMOSM^jXI^ 
EI(N52)3F SS^EHS ^§aP. 

O\D\0\\M, NMOS^gHXI^Ei(N54, N53)3* ES^EHWI SISS, a ^(VB0)H^« £<2J a^3f 
NMOS^gHJI^EI(N54, N53, N52)S Bo\0\ s§2, blM^oi gSSP, ?||A , A |0||fe # £HxlSJS(LQ2, 

LQl, LQ0)3^ a^ "O"^^ £|^£|CH S13I IBS Oil, aiXl2J^(LQ2)SJ ^aEE(/Q2)^ "1", aixlsj S(LQl)£j 

^aEE(/Qi)^ "roip. p^lA^, oi cm, nmos^§h Jl^E^(N54, ns3)3[ ss^ehoip. 

CQ£fAi # 2^(VB0)E^^EH°J aH3f NMOS^^ XI^EH(N54 / N53, N52)M eSfOj s=3, Sf^bl^ag 
(VTRN-Vth)^ NMOS^ £jXI^EH(HN51)3|> K 2n§2§M| / EE EESA^ Vcc^ ^aaP. 3 ^, 

,moiAisPGM_RVPC3F a xi aims boisd. 

?IEa aSOl VRD70IIA12J ^JX, DIISBI ^aiAISE a^VthOI ?IEa a^VRD7SP 

E(Vth>VRD7) 3^, *jaf?3> ssxi ^§2iM|, EESA^ SSS&VccSS ^XiaP. 01 HH, NMOS^^II 
^Ei(N66, N67, N68)3h Eg^EH3f BP. 

3£I3, a§ AIZ* S3f ^>i§2i <m^oi <M^( 0LAT o, oLATl, 0LAT2)3f ^Xl o^Oiai^'^ ^§aP. 

£J£(oLAT0)3l afOiai^'^ ^S£J°5, NMOSMg«XI^:Ei(N69)3| SS^EHS ^§aP. 3 £13, NMOSM^XI 
±EH(N66)^ E§6^3 2iP. DEfAH, EHxlfiJ^(LQ2)2l ^aEE(/Q2)3f "0"0I £J3, aiXlSJM(LQ2)£J 
icE(Q2)3f "1"S B!8BO. 

6IS(0LAT1)3| 8IOiaifflS ^§£12, NMOSM g«XI^EH(N70)3f SS^EHS ^SaP. 3EI3, NMOSM^jXI 
^E^N67)^ ES6f3 HP. PEJAH, aixlSJ^(LQl)£l «!aEE(/Ql)3^ "0"0| 33, ajX|SJ^(LQl)2J 
EE(Q1)3^ "1"^ SfSBD. 
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£JS(0LAT2pF 8»0iaittS NMOSM g«Xl±6l(N71):n £8&EHS £SBP. 3£I3, NMOSM^XI 

>iEH(N68)^ £§8>3 HQ. CQdfAi, £JUI£1£(LQ0)2J BB!n£(/Q0)^ "0"0I £13, £Hx|SI£(LQ0)2| 
£E(Ql):n "1"^ BBBD. 

oi^oii 2\b\o\, 0112 si S2j ^aiAian a^vthoi ?i£a a^(VRD7)sp e(vth>vRD7) 

2Hxl*J^(LQ2, LQ1, LQ0)2J 2Uxl 01019 3* "111"£ DEI 3, ^SQIOIEIfe BH8J3 »2 # 2H» Ql 

oia^h n nra rasi =s aioiate, M ooo n oip. 

bb, oiieBi «2i ^eiiaish eavthoi ^£<y a^vRD7oioKvth<vRD7)oia, aiaa^aafip e «a 

#13* «^3 bl^<y a&S SHJ8J3, NMOSEgHXI±Q(HN51)3* 2S&EH3* 301, SofSI XHBJH3* BWU 
W, ^ESA£1 aHS blgfl" 893 H3H(VrRN-Vth)BP. 01 OS Oil, NMOSM€«XI±EH(N66, N67, N68) 

3 £13, g§ AlZf S2f ^, m±m9\ d^oj <M£( 0 LATO, 0LAT1, 0LAT2)3h £xf ShOieHWS ^§SD. 

£S(0LATO)3* 81 01 ai BIS ^§32, NMOSSBXI±EKN69)3f £S4fEHS ^§9Q. 32HU, NMOSM^XI 
^Ei(N66)fe S H 8^1 £88*3 HXI B3I US Oil, 2HxlSJ^(LQ2)M BfiA|9|3| «B SBB aHM ss^i 
tt 4^fe 2J3, 2HX|SJ^(LQ2)°J ic£2J HCHUXI HfeP. 

£]S(0LAT1)3* S^OIEIIUS £§£!£, NMOSM2iXI^EH(N70)3f SESgEHS £SBP. 32HU, NMOSMSijXI 
^£H(N67)^ 8281311 £88*3 SI XI 8J3I OB 01, aix|SJg(LQl)S BBAI3|?| 91 B SBB a#IM 
H 4^fe EHxlSJ^(LQl)^ inESJ BSS HOtUXI SfeP. 

£JS(0LAT2)3* otOiaitt 1 ^ ^§33, NMOS^ g« XI >i Ei(N71)3»|^ £B^EH£ £SBP. 32HU, NMOSM2!XI 
^Ei(N68)fe SB SMI £8812 81 XI Sf3| MS Oil, £Jlx|£lS(LQO)M BBAI9I3I Wfi SBB a^M 
tt 4*^ SlU, aixlsJ£(LQ0)2J tE2J S^OIUXJ 8f£rP. 

ci§°^ £^?-i£d aaoi vrd6o^ asaa, aoiufiPGMjwpc?* asia^vcc2^ nmos 

M2!XI^Ei(N52)3* £B^EHS ^§9D. 

a sou ^EHOjc^ a m 0 | vrd7£ g§g*oj mmm sar moil ehxisj^(lqi ai lq2)°i ^£sj bboi hoi 
us a a sfe flioii £^b m^^, aH(VB0)2£¥S2i aw;[ nmosi=£hxi^ei(N54, N53, N52)s 8 

6*01 oE2, (VTRN-Vth')^ SBS01, NMOS^^j XI ^EH(HN51)^ 2HB2SMI, 3 ££SA^ Vcc£ g 

asp. 

a a oil <y^?i£<y a hoi vrd7^ bbs^oi ^ss sv anon ehxisi^(lqi sj lq2)hi ££°i aaoi hoi 

U2 2i23, NMOS^SIXI^:Ei(N54, N53)^ dl£S^EH^ BP. 01 S^Oil^, ^S8^S| a#S\D\ BP. 3 
HIOI^sPGM.RYPOf BXiaiHIS MO^P. 

?J£d BHOI VRD60i|A{£J B3, D1I£EI BS| ^Sj|AIS£ BHVthOI 9l£d S&VRD6SP 

E(Vth<VRD6) 3^, ^2^f ^ = XI S^go^AM, in£SAfe a^S^Vcc^^ °XIBP. 01 QH, NMOS^gHXI 
±EUN66, N67, N68)^^ £S^EH^F BP. 

□ BI3 f 113 Ala S3f ^, ^^»£J d^o] <iim(0LATO, 0LAT1)^^ ^X^ ofOiai^^ ^SBP. 

^s(0LATop^ 8^01 ai us ^§£js ; NMose^xl^E^(N69)^^ £s«ehs £§bp. nam, NMOSM^IXI 

^H(N66)fe £S8H2 2131 IHSOII, EH X|SJ£(LQ2)£J BBlc£(/Q2)^ "0"0I £13, SHxlS]£(LQ2)2J 
kE(Q2)»TSHafiO. 

d^(0U\Tl)^^ ohOiai^'S ^§£JS, NMOSM&IXI^:P(N70)3^ £8^EHB ^§BP. 3£I3, NMOSM£«XI 
^EH(N67)^ £^6f3 a^l MS Oil, eHxl£J£(LQl)£| BBic£(/Ql)^ "0"0I S3, 2H X|sJ£(LQl)£j 
icE(Ql)3^ "l-S BIBBD. 

oi^oii 9\o\o\, oiieai bsi ^aiAisn aavthoi ?i£<y a&vRD6ap e(vth>vRD6) s^, asjwxi aixi 

£J BBOI HOJUXI B£B # 2HxlSI£(LQ2, LQ1, LQ0)£J EH^I QIOIQ^h n 110 M 2S BBBQ. BSIWXI EHxl 

a kboi hoi us 3 aioia^F sxibp. 3£i3, mm aioi&fe aaaa aa, shxi pioieh^i^ 

M 110"H HHSj ^^QIOlEi^, M 001"0IP. 

CHI££I ^aiAIS£ anVthOI ?-J£<y a^VRD6MP ^g(Vth<VRD6)S^0il^, EOStf BHSQ B ft 1 
2^ 12]] aje^ 2 ov~ 8fa8J3 # NMOSMgHXI^E^(HN51)3^ £S«EH^ £ICH, 28h2| XHSXH^h ^CH 
UCN, in£SA2i a^ blM^M ^^(VTRN-Vth)BP. 01 GDI g Oil, NMOSM g«XI>iP(N66, N67, 

N68)^ BaSMI £§6^X1 HfeP. 

3£I3, HS Ala S3f ^, g^»2J t'lei ds(0LATO, 0LAT1, 0LAT2)3?h ^Xf oFOiai^'S ^SBP. 

<li^(0LATO)3h oFOiai^'^ figaa, NMOS^e]X|>iEH(N69):n £e^> v EH^ ^§BP. 32HU, NMOSM^Xl 
±EH(N66)£r B26f^l £g^3 2iXI Sf^l CD! ^ Oil, ai xlsi ^(LQ2)M WM3\J\ 9IB SBB 
S S3, 2HxlSJ^(LQ2)£J ^HHJ yaS ^OiUXI &^P. 

dS(0LATipf 8> 01 aittS SSaS, NMOSM^X|^EH(N70)3F £S6fEHS ^§BP. 3&1U, nmos^^xi 
^Ei(N67)fe BaSf^il £S6f3 2iX| &D\ HHBOII, 2ilXl5J^(LQl)M BBAI9I3I 91 B SBB a^M 
S S3, 2HxlSJ^(LQl)£j ^££1 yaS ^OiUXI ST^P. 

□ §°S, d^^Hd a^OI VRD5^ ^§33, XilOid^PGM_RVPC^F aaaSVcc£S g§£J3, NMOSM 
g«XI^Ei(N52)3^ £8^EHS «§aa. 

QiJIOllAi, BSIWXI ££2J BSOI ^'OIUXI S£0, NMOSe§)jXl^a(N54, N53)3^ SBtfEl^ £131 OS Oil, 
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S^(VB0)0iI 218(01 bl^dOl SSSa. 01 CDj, = £0i&2| Sf^dlSaS (VTRN-Vth')E«£ §222, NMOS 
M^XI^Q(HN51)^F 5 2Hg2SMi, ^SCH£f2| EESAfe VccM §S9CI. 

SfflWIIfil ^SS, 2Hxl*JS(LQl S! LQ2)2| EE2J «>a0l HOIUIl aE2, NMOSMg«XI>:E<(N54, N53):>( 

ui£S&eip( ap. 01 s^oii^r, ig§2[°i aiga?! ap. 

3 ^, KICH<LiiaPGM_RVPO( SXiai^S M0(8P. 

9iEd aaoi vrd5oh/H2j sa, oneai «si liaise aewthoi ^e^ a^vRDssp 

E(Vth>VRD5) 3^, *iafl3( o5j| ^gog Mi/ ^ESA^ asaSJVccSS ^XISP. 01 OH, NMOS^XI 
±EH(N66, N67, N68)}( ES^Ed?* SCI. 

nam, ^§ AI2J §31 ^, g±g2| £J£°] <hlS(0LATO, 0LAT2):>( £X\ 8(01 91 HIS «SgQ. 

d^(0LATO):?( 5(0tSliei£ ^§£13, NMOSEgHX|^y(N69)^F Eg&EHS ggaP. nam, NMOSM^XI 
^EH(N66)£r ESS(n 2JiD\ OHSOII, e«XlS]S(LQ2)2l Eha inE(/Q2p( M 0"0I Sjn, EJ|X|£JS(LQ2)2J 
EE(Q2P( M l tt £ BSeO. 

a^(0LAT2):>( ShOiaiKS ^§92, NMOSMg«XI^Ei(N71)^( ES&EHS g§SD. nam, OilSai *J2J 
LIAISE SgfVthOI SIEtf aSVRD5MP B 3*R, NMOS^II^Ei(N68)fe: ES8H2 HP. 0J£(/d, WIS 
£1 tf °J LIAISE a^VthOI SIE£ S^VRD5SP E 35*, <L's(0LAT2p( 8(0I9IUS ^§£J3, 2HXISJ 
S(LQ0)2J &ainE(/Q0PF "0"0| SO, 2H XlS] S(LQO)2| ^E(Q0p( "l n S BJSBQ. 

01 « oil 2is(oi, oiisai «si liaise aavthoi ^Ea s&vrdsmp e(vth>vRD5) s^, asmxi shxi 

21 USOI iJ(*UX| S2B, £(ixl£IS(LQ2, LQ1, LQ0)2J 2^x1 QIOIEi^h "101 B S EH3BQ. BfflWXI 2JUI2] 

aaoi aoiun 2122, n aioi&:?( ^xiap. nam, ^sqioiei^ ejasm an, ewxi aioiEH^h M iors 
an 21 mm aioiat, "oio-oip. 

oiisai u°i liaise aavthoi ?iEa aavRD5oi8((vth<vRD5)oia, aaaaaBao a «as3i a 

a/d SSS 8(£J8(n, NMOSM§dXI^Ei(HN51)^f Eg^EH3( 301, a8(2] XH^bH^h ttOlUM, 

EESA2] a&S dlM<y aaa ^oj l>;H|(VTRN-Vth')aP. 01 (DISOII, NMOS^XI ^H(N66, N67, N68) 

nain, g§ Aia aa ^, §^1*21 a^ej ^(olato, lat2P( £x( sioiaius g§ap. 

a^(0LATOp( 6(0iaiUS ^ ^ EJ NMOS^ edXi^EH (N69pt E5£JEKi=. isSu. 3 SHU, NMOSMS3XI 
^Ei(N66)^ 88931 a II 01 900, EHxISJ £(LQ2)M ^2A|3l^l Sfffi a*« °=:HI 

tt £Hxi£)^(LQ2)2J ^E2J BSg ^'CHUXI BfeP. 

6!S(0LAT2)^^ 8(0191 ^§£J3, NMOS^^j XI^Ei(N71)^h ES^EHS gSSP. 3£fU, NMOSMidXI 

^Q(N68)^ a a s^i E88H2 Hxi a^i imaoii, enxisj^(LQO)M &>aAi9Pi 91 » ggei swi 

ai2§, a^^E<y a^oi vrm^ ^ssjch, ^^01 gaiaD. nam, sj§ Aia si ^, gigsj 
ei ^^(0LATO)^( s^oi aims ^§ap. 

9IE^ a& h OI VRD40IIAH2I 33*, Ml 2 SI ^'2J ^fiilAISE a&VthOI ^IEd aaVRD4SP 

E(Vth>VRD4) 3^, ^a#^ BME^AM, inESAfe a^a^vccE^ ^xiap. 01 mi, NMOSM2!XI 

^&(N66, N67, N68)3f ES^EH^f BO. 

6I^(0LATO)^( SfOieil^'^ NMOS^^XI>:Ed(N69)^( ES^EHS ^SQP. NMOS^XI 

^Ei(N66)^ ESmH 2151 DHSOn, £HxlSj^(LQ2)2J ^aEE(/Q2)5f "0"0I £JH, E«xlsJ^(LQ2)2| 

tE(Q2);rrs BBffD. 

oi^chi 2j8^, oiieai «isi liaise aavthoi ^lEd aavRD4ap e(vth>vRD4) 3^, asiww e«xi 

2J yaoi SOIUXI S2B, E«X|SJ^(LQ2, LQl, LQ0)2j EHxIQIOIEl^ W 100 M SS &affP. aSJ^XI 2Hx|2i 

eiaoi hoiuxi ^22, 3 aioiEHPh ^xiap. nam, mm aioiei^ Baa»3 an, aui aioia^h "iocr 
a mi 21 mm qioieh^, ,, oii ,, oip. 

Biaai ^2J ^SIIAIgE a^VthOI 9IEd a^ v VRD4SP ^^(Vth<VRD4)3^0ll^, aiBM^assp s ^ 

a#^( 0auH biMd a^B 8»aam # nmosm^xi^ei(hn51)5( es^eh^( aoi, aa(2j xh^oh^f a 01 

UOj, EESA2I S&S bl^Aj aBa ^^|(VTRN-Vth')aP. 01 HH^OII, NM0SM^X|><EI(N66, N67, 

N68)^ aaSf^il EgoFXI SffeP. 

6!£(0LATOP( 6(0iail^'S «gaa f NMOSM gH j\ ±E\(N69)J\ EStfEHS 3aU # NMOSM^XI 

^EH(N66)fe » a 8(511 £1612 2X1 IDISOil, E(ixlSJg(LQ2)S »aA|3PI ?I6? a^M °^5il 

an, eHxl£JS(LQ2)21 inE2J afSg ^'CHUXI Sf^P. 

oio(, o(&^(xis 8(01, ^^01 fgoHSP. ^, <y^^iE<y aaoi vrd3es ^§soi, =^oi tssHap. 

n, AIZJ §B * # ^ H ^g2i AJS2] &!fi(0LATl f oLAT2)5( ^x( 8(01 91 US ^§SCI. 

oisMi, aisa usi ^siaise asvthoi ?iE<y asvRD3sp E(vth>vRD3) 3^, asj^xi ehxiei aa 

01 ^'OiUXI SI2B, SilxlSJS(LQ2, LQl, LQ0)2| £Hxl CflOl H^( "011"S B!8»a. H£IH # QIOIEffe & 

asm an, ehxi cjioi&^( m oh b s oh 21 aioiafe, "ioo n oip. one a S2j ^^iaise aavthoi 91 
Ea aavRD3fio are a*, 6!&(0Lati, 0LAT2)P( a(oiaii^s ^seiche, ehxisjs(lqi, lqo)S efa 
ai^i^i ?is ase ana s§^i tr an, enxisjs(LQi, lqo)2i EE21 aag aoiuxi a^p. 
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□§e^, a^?iEa asoi vrd2^ gaaoi, ^goi goHao. 3&i3, ^§ ai^ gj» ^, g^gsi <ys 
a <y^(0LATi)^f sfoi ai bis gs@o. oismh, nisai «si ±biiaise aavthoi ^Ea ssvrd2sq 
e(vth>vRD2) a*, bsiwxi eaxisi aaoi bioiuxi ssb, eH»as(LQ2, lqi, lqo)sj oixi qioieoi 
»oio n os eaea. mm aiois^ aasm sin, wx\ aioia^h n oio n sj on si mm aioia^, 
"ioroio. ansa a si liaise aavthoi ^Ea ae*vRD2Mo sre §?, latipi- stoiaiu 

S g§£IOIE, 2«xlsJS(LQl)g «B 8Sfi aflB & ^fe £2, 2UxlSJ£(LQl)S| tE 

SI «!SS I^OIUXI SfeO. 

CH2i, fiS|9IEa B8K)I VRD1S ^§£101, ^SOI SUSHSQ, 3£I3, E!§ A|^ §3f ^, §^gS| 
B! aS(0LAT2)5f 8»0iaill£ gSSO. 

oisam, oiieai tfsi ^eiiAiaE asvthoi siEa a£M/RDi£o e(vth>vRDi) a*?, ssjtnxi bhxisi bh 

01 81 01 U XI S£B, 3l»SJ£(LQ2, LQI, LQO)SJ 2J|xl QIOIEPt "001"S HBKQ. 3£I3, ^fi QIOIEI^ » 
a8>3 B2 # 2Ux| HI 01 H 3* "001" 81 (HIS| 5%« GIOlEi^, "110"0IO. DilSdl gS| LIAISE BSrVthOI 91 
E£j aaVRDlfiP 5fS S?, a^(0 LAT2):>> 6F0ieil^£ g§£ICHE, 2flxl£j£(LQ0)a &aAI3PI «fi 

see} a^s ss?ii e ^ an, ejixisj£(Q0)si ^esi yas schuxi arte*. 

a^Ea asrs vrd7-vrdis gastoi, o\± ^oieie, ehxisi gjaoi sjoiuxi sjee, 2Hxisi^(lq2, 

LQI, LQ0)S| □IO|EI£r ,, 000"OI BO. 31*1 Q\0\EID\ "000"^' 01 S| mm OIIOIEI^ "lirolO. 

bhsi aoi, oi «aisi gEHOii/Hfe, mm aioii^, aawxisi shxisjssi aioiasi bjboi ^zj 
a?onfc f ^esj aigsis em, asiwxisi ^ss euxis^si qioieisi saoi £g:>ixi arte a*a, mm 
m n&n «o. oisf ^^oii siofoj, assssi s?±s ehit 4* ao. 

4. gAIOII 

g£e! Ull A1AISI UEHOIIAH^, OIISBI ^Oil 4»S| QI0IEIM l\mS\H, SE, HI2 MA|S| §EH ft! HI3 ft|A|S| g 

ehohah^, oiieai Hi oil 8xi si aioias ^i^o^^ mil a»B, oi ^ chi ess oma. oiib bcs, one 

£1 fl'OII 16»S| QIOIEIM ^l^6f£^ oH£ SO. 

SE, Hll, HI2 » 7HI3 «A|S| gEHOII/H^, WIEIIU0I §2| AIOII, 9IH<y SSg ^BIIAISE a»S| ^£ 

^EHOII CD£fAH(2n-l)B^£ 88S2, E«x|£|0| 2ib Ql 01 El (HI HfSfAl dlM^e Sa»XIBQ/8HI Si^CIl 
HI 01 81 3 HO. 

^, ^ill ^'AISJ § EH CHI HOiAHfe, ^H<y Sgff VVF3£ ®§S iuiOiie, a^(VBO)Oiia VccSi a^Oi ^CHa! 

n # aet(VBi ff vb2)^ sxiai^oio. m&M, eHxisi^oii enxiaoi h^ ^i* aoia^ "oo"^ noil a, nmos 

egHXI^£H(n3, n4)^^ £BtfEH^ S\H f blMdM H£lxfX|8H2, 3 2|S| QIOIEI^ OH Oil ^, bl^d^ H£l xl- 
XI of XI a f ^o. 

d^^ixis, ^i^a a^g wf2^ «s« nHoiife, a&(VBi)oiia vccsi aaoi ^chxih, aa(VBo # vb2)^ 
anaiBoioi, aixisj^oii anxi£ioi h^ ^i^ qioiei^^ "org (none* bi^^M sai^xism, n si si bi oi 
Ei^ 1 mioii^, biM<ye Hsi»xi8jxi a=o. ^iea aas wfi^ ttaar nHoiife, b»(vb2)oiib vccsi a 
gjoi ^chxih, a^(VBo, vBi)g axiaiwom, ehxisj^oii anxiacn h^ ^i^ hioih^ w io"bi hhoiib ui 
nai xiximn, n sjsi qi oi eh ^ wou$=, bi^^e naixfxi mxi afeo. 

SE, HI 2 AIAISJ gEH K HI3 ^A|S| gEHOII SICHAlb, 9IE<y a&S WF7 SJ WF6°^ flSIT HHOII^, 

aB(VB0)«iB vccsi aaoi ^oixi^, aa(VBi, vb2)^ axieii^oio. cd^ai, aHxiasoii anxiacn h^ 
^i^ aioiE^roox'-si raoiia, nmos^^xi^eicns, zmaai\ an, biM<ye sa»xi8m # 3 21 

SI CIIOIEISJ MOU^, blM^M HBI^XIo^XI SffeO. 

□ftoixis, 9iH<y aas wf5 s WF4S a§» cpioiife, a8»(VBi)«ia vccsi aaoi ^oixm, 
as(VB0 # vb2,vb3)^ sxiaiHoiw, aixisi^oii enxisoi Hfe ^1^ Qioia^f M oix M s an 011 a biMa^ h 
aixfxim^, n 21 si QioiEia hh chi fe, bi^^e Hai»xi8wi ar^o. ?ie^ a^# (WF3 si wf2)^ 
» noiib 9 aef(VB2)«iB vccsi aaoi ^oixm, bb(vbo # vbi, vb3)s axiaiuoin, shxisjsoii eHxia 

01 Hfe Pl^ QIOIEHPf "lOx-81 MOIIB b|e^g H£l»XI8t3, 3 2JS| QIOIEItt HHCMIfe, blM^M H£I»X| 

sni &^o. ?-iEd sai wfi^ tfair tDioii^, aa(VB3)oiiB vccsi asoi ^chxi^, aa v (VBo f vbi # 
vB2)g axiaiuioioi, aixisj^oii aixiaoi ^i^ q\o\e\d\ "iio w ai coioiia bi^^g hsi»xi8H2 # 3 

21SJ Ql 01 EH ^ CEHOII^, bl^/d^ °£| x^XloUl &feO. 

oi a aoi ojoi miaimoia as on, hi 3 aiaisi gEHoii/H^, si8t?i bi^oii oiohah^, mom biMsi ^esi 

^EHB NM0S^§«XI^EH(N19 §J N23)S| ^101^011 ^3, 3 SfSinSSI ^EHB NMOS M a XI ^ El 
W0|S(N12 # N25)0|| ^EM, ^ISf?l HI SSI EHxISJ^Sj EH Oil m&M, 2ilXlSJ^(LQ2, LQ1, LQ0)S| ^§/g^ 
§2§ HIOI8Jfc 8F3 SIO. 

SEff f HI3 AISI gEHOIIAI^, 012} »0I 8K« WISI^OIS MST n f eHxlSI^(LQO)OII e«xia^ 2I8F9I bISOII 
CH oH AH ^ , NMOSeau^EI(N72, N73)0II S|8tOI, 2l8f9l bISSI tfEHOII Oa/d r blM<yOI CI^XfXISfE^ HI 
01 BO. 

0121 «0I # S8(9I HI SSI EHxISJ^SI ^ EH CHI CD5UH 2H»filS(LQ2 f LQ1), S| «S/S«9SS HI0I6MU, 
blS<yS| CI^XIXIM SXI6f£s xhichs^u of XI Sf3, BHxl QIOIEISI £^ blS3 BB»Ol f blS^SI Hfil 
axil »0/8>XI STbQB HICH8f£^ 6H£ SO. 

BE f mm aioii, □n»xi 2Hxisjmsi tsBBoi a§ mone» f bisag saiaxisjs? HI0IOJ3, aawxi 
axisj^sj kEsi aaoi 2iEs, bisaoii sa»xi aw^i sen 8f3 ot at = # ai ^ MSl gEH 
oil sioiAisj Aioiife, a&(VBO)a vcc^ 6^3, aa(VBi f vb2)£ axiai^'^ dowxisi =§g 
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aiXisJ^SI a'OIUli SIXI SJS HHWIB, NMOS^gHX|±EI(n4, n3)7> ES8H2, S^(VB0)0ii 2J6>01 

aie<yoi Haixixiao] aioiesi ^soi gonxiia, aixiasoii m& qioiei7> ggaa. nwmxw mms. 

2HXISJS2J «*20| ^OiUH 2iE£, me^oj n £ |axi7> gSHXIXI SfTil EJH, 3(EH7»X|2| QI0IEI71 ^X19 
□ . SE, HI 2 SJ HI 3 £!A|2| gEHOII 2JCHAI2I =B AlOllte, aS(VB0)2> Vcc^ SHI, a8t(VBl, VB2, VB3)E S 
XI M BIS BQ. Draw XI 2| = £S 2HxlSJS2J BSOI SJCHUXI SfS OH Oil B*, NMOSEgHXI^ei(N4, N3)7* £ 
g8H>, aa(VB0)0il 2JSI01 dlM^oi HBIXlXIEIOI QIOIEiSI «fiOI goHXIOJ, 91*1 21 SOI = £C3I0|EI7* g 

saa. □ raw xi 2i =t§ aixisjS2i aaoi aoius &2£, *e\x\x\d\ ^ohxixi situ as, 

□raw xi 21 aioiEi^f ^xi@a. 

gftB S2 *JA|2| gEH » M3 ^ AI2J gEHOIIAlb, 2fl£IS]£(LQ2, LQ1)2| QIOIEIS^EI, 2Hxl£JS2| *}&0\ 
BCHUH SlfcXI OlEIXIg eB6l£? 8J2 HXIB, ffl*lfflS(LQ2 # LQ1, LQ0)2| 2^ QIOIEIS^EI, 2HxlSJ 
£21 BHOI S^CHLO &feXI OlElXlg SBSfE^ SH2 BQ. 



b ^soii 2ig^, miantoi ssr aioii, ?iEd aas liaise a a 21 ss&ehoii gq^ai (2n-i)eai£ « 
§6f2 f enxisj^oii shxisjoi qioiehoii taaf/H di^ag H&i»xieQ/8jxi &2111 xnoiaja, oiieai « 

CHI aH7| se^xi CHSXtOII 2J8r0l DilEdl «2| ^e||A|SE7> SIEaOII 21?\E E^S yH SifeXI CHSXI 
S SiSfOI, 3i #^0|| W&M 2HXISISM *fS8KM, Ml £111} 01 At Oil GI0IEI7f £^SI BHxISJSOIl 
±§2| QIOIEU^ ^§3£^ 8H2 &D. OlSMi, SJSf?22| £SV 4* 

S 81901 2|8*B, WIEiaoi HICH^&g, £18191 bIMM H2 EJIxIsJSOII ±S2J QlOIEi^h 2HXI2J01 2iM ra 
MB, dl^aOil HEIxIXI mcH 6^ ^BHI, 218(91 UIM2I g a0 p (U^aH, SHxlSJ£2J #EH 

11 S7^8f24 XJICHohfe £&SfE^ ?«S£SMI, SJSf?22J 4±M 22» 4^ 81 Ch 

B ^SOII 218^, WldimOl HICH^B^, £J8^ tilMM fflHH eHxIsJ^Oil ^§£J Q\0\&D\ SHxiaCH SIS OH 
OilEI, tilSfloii H£lx(XI ^ = XIICHShfe ^Ef3l, Slo(9l dl^oj a^qh cQ^Ai, tilMdOl P^xF 

Xlof£^ XflCHSf^ ^BHIM 5&8*£^ &£SMl f EB, SJ^f?S2J £S& ^ 

B KSOII £|8te, AIM, ^eilAISH S^2| EH Oil CEfglAI (2n-l)B30£ 9«»3 f 

BfflWXI 2«xlSJ^2J inH2J BHOI 81 01 U XI Sf§ OH Oil Sf, dl§^i H£l»XI8H2 r Dil2£l ft 1 (Ml 
^Xl CH S XI CHI 218(01 OISBI «2| ^lAI^Hin ?jE<y01l 2J^(S Stt* SifcXI OiSXIS SS8^ # S 
^ #^0i! df^/H 2HXISS© ^SSfQi, A! 01! ?Hx!SI^OII 3^ =S QIOIB^h ^§3E^ 8f2 2iQ. 
OI^Mi, £J^££| ^98 £2« 4 HO. 



(57) g¥{ 
1 

K bl^AjOjioi oi^ a8f0| | D£f a 8t42| ¥011 439 S8>§fOI ^sfSf^, 3 ^ CHI Cfdf ^5IIAIS2 

aaoi ^^8(3, ^2||ais2 asroii mm »si aioias ?i^s^ niaBi«B ^xm, ndi^oj 

QIOIEIB WaaiBOII D\21o\$= g9I^S &£«IS»SA| f 

^IgJAIOll 71 81 QIOIEIB SHxIEl^ SAIOII, WI£IEFO| AIOII QIOIEi^f ^^o| 71 813 63 ±§2j CJIOIEJ^ 
Sff ^^AIOII =£01101517* ^§EJ^ n^H2J EHxISJSSf, 

71 81 AIOII ^71 2HxlU^0j| EHxlEjOi QIOIEiOll (EfS dl^<M a^o^ ^§6f^ 7I8JXII0I^9jJJ # 

mi Ei&foi Aion, ?iEd aas ^ liaise ae^2i bs^ehoii ma 8S8f2 f ^7i oiisai^sj ^siiaise a 
aoi 6f7i ^ Ed oil e!7ja agfg 5i§i2 si^^f cm^oii oa ^71 ewxisj^m afssm, #71 uisiuoiai 

Oil QI0l£H7f g^ol 7ISEJS ^71 2ilXlSJ^0il ^§£J CHI0|Ei7* «§£I24 HICHo^ tfll&II»OI ^ICH^E+HI, 

^^Aioii, $iE<y aas ^aiAisE ae»2i ms^ehoii coai assm, ^71 oii2di^2i ^ liaise aaoi 

^71 ?-IE<yOil E!7JS Sag SB8[3 <&^D\ 01 ¥ Oil (Tf£f ^71 EJiXlsJ^M Sf§8H2, =#9 aiOIEj7* SHxl 
SJ^Oil ^§EiE^ aoi8(fe ^BXII0|^&3IS ?dl8Hl, 

&7i wiaimoi x-iioj^B^, wiaimoi s^aioii, ^ie^ a as ^^iaise aa2j ^s^ehoii cuaf 

2J &7ll^ ^§6H2, ^71 2HxlSJ^01l eHxIEiO] Ql 01 El Oil OS* «7| dlM^S Hdlx^XI 6*2^ Efe 61- 
XI ^E^ XllOISfJ}, #71 0II2&IB0II a^7f 1^^ (X^OII #71 CHI2dl^2J ^ LIAISE a»0l #71 

?jEdOii ei7*a a as siusui 2^7* o\^m sssm, #71 ss^^oii nidi #71 ehxisj^m «98^oi, 
#71 bii am 01 Aioii aioiEH7h g^8i 7ia£is #71 enxisj^oii ±§2j qioiei7i ^§eje^ m 21 ^§2 

^ 6f^ gfl^S ^2x|| 7|2Jgxl. 
2 

xnierai hoiah, #71 ouaaitfs, □ as a bboi Tnoisaeroa ©a 2S#eh7* hioiei^ a^ ^xi^ 

EIS §6*01 dlM<y K ^^^Oil S^S OilS Sl^^g (memory string)2^ OI^CHXIE^ £ 33s i§2^ 61 
^ g*J^# ^EXil 7|2jgxl. 

B?B 3 



58-41 



SJH^olS S(A)^2000-0023177 

wiisoii ?io\M t #3i wiamoimo^B^, 

£18*91 til§l XII 8H1 #31 2HXISJS0II ±gSl QIOIEPf aUIHOI 2iM (DiOIIB, #31 tilSfiOII S£I»XI 
J\ ^2£s fl|CH8^ 4>B:0>, 

#31 218(91 tilMSJ #EH0II OH, #31 2HXISJS2J #EH3> BBSIM I3IO|8>fe ^Mi SB8tfe 51 

S s§££ 8>fc g*ltt# BEXII 3|SfS». 

S?S4 

nisoti sichai,#3| wiawoiMW^BS, 

£]8f?j bl^M HI8J3 #31 2J]xlsJ^0il ±§£J GI0IEi3> BHxIEICH 2ie OH Oil B, #31 UIMtfoll nfi|»X| 
3f S2£s JHOjsife ^B3f, 

#31 £18(91 bl^o] ^EHOil dial, #31 #31 dl^OI Cl^xHI 6FE^ Ji\0\o\S= S»8*fc 33§ at 

S25 8*te Bfltta B£»l 3|2jg£|. 

S?8 5 

All SOII 2iOUH, (MIS£l«!0llfe # (n = 2) bIMSJ Qx\ QIOIEiS 3|g|8*£* B 2s ^gog 
Btg BE SI 3|9JS». 

6 

XillBOII 21CHA1, #3| HlSaflOllte, (n = 3) dl^oj UX \ Ql 01 EH S D\^o\^m B sgog 8 > fe 
»g BEXHI 3ISJSM. 

£?S7 

9iE<y si di^£oii£i e!^a»«i cua sm^^oii ^a astsoi ssism, 3 Bsioii ©a ^aiAi 

SE aBOl H»8H2 f ±5ilA|gE a^Oll CQB 2*S| GlOI&g 3|SJ8*fe OiieaSS D\X\H, r\ti\=2\ QX\ Q| 
OIEHM Oil £3411 01 3IS8*fe Bflttg B£»ISM£/H, 

3I2JAI0I1 3l£JQI0IEi3f 2Hxl3fe SAIOII, MiantOIAIOII QI0IE13> g^ol 3I£J£IB :£32| QIOIEIS 
H, EB ^SAIOII -^BHIOIEIJI ^§£Jb rJ"2\ 2HMSIS2*, 

31 a A| Oil #31 aixISJ^Oil SHxISIOi GIOIEH01I tilStf ^§6fb 3iaxnoi^&ui, 

uiiantoiAioii, 9iE<y seta liaise aasi gs#EHoii a>a gssm, #31 011 e a « 21 liaise a 
aoi #31 sie^oii B3>s sets 23fsm 2i^3F 01^011 cua #31 ewxi^sa ^sw, #31 wiawoiAi 

Oil QI0IEH3F g^8l 3I2JSJS #31 2H*ISJ^0ll ±&2\ Cj|0|Ei3f ^§£|£s XII0|8*te Hliamoi «|0i4>Bj», 

^AlOil, 9IE<!d LIAISE S^2| 9S&EH0N If£[ £§8*2, #31 (HI £ a 411 21 LIAISE 

#31 ^E£Oil oi3f@ 53I6H1 °!^3( 01^ Oil OQ£l ^31 EHxISi^M ^§8(3, Ql 01 EH 2Hxl 

mmmo\^&£ t ^aioii, ^e<m sas ^ liaise sasi ^s&ehoii ©a e^i^ ^§ 

SH2 # S^JXIFXI Oil ^31 eHxlSJ^£j kESJ BSOI »3|X| S^s IB Oil B, «3| dlM^M H£I»M 8H1, ^Ol Oil 
SafllOII 2 W5f °^^3( W^Oil dfdf ^31 CHI S £1 ^ HI ^5ilA|gH S^OI &D\ 9IH<yOII 2}1\& S^g £ 
HI 6^ 2^3h Ot^M ^31 g##^OII ©a 6fP| SHxISJ^M ^§8(01, #31 ^AlOil #31 EHxl 

SJ^Oil □ 01 EH 31- ^§aSE^ & 2 § s§o ? Sfe g^l&S B£«l 3|fi|9». 

wi7»oii siOiAi, #3i usaflie, n sb s, 1 eiboi 3uoisb»oii oa ss#eh3( xiioisfe ^^xi^ 
ehm mmo\ die<y g ^^<yoii s^a onea^Mso^ oi^chiie^ b ^§2? 8^ g^^# b 

Sfl 3|fi|»M. 

«I7»0II SiOiAl, #31 OIISa«Ollfe, (n = 2) dj^oj QXl a\0\E\m 3|gJ8(£^ B >ie ^§2£ 8^ g^ 

wti »sa 3i2«sxi. 

&=?2t 10 

a7eroD sicn^, #31 oiieai^oii^, (n = 3) di^oj OXi qioieh* 3iaa(£^ b 3S ^§2^ ■« 

ttfl BSEXII 3|2jSxl. 

s?a 11 

^IE<y Sc' dlMdCHISJ B3JHB0II 2o^»^0|| SSfgOl 3 ^ si Oil Ufa ^eilAISH 

SaOl 351612, ^EIIAISE SB Oil dig »S| QioiEiM 31^8^ OiiSa^g n til SSI □« QIOlEi 

m oHsaaou 3igj8^ mww& Hfsaiaxis HHamoiarnss/d, 

?je^ aas ±aiAisE aasj gs#8ioii ma B3<i^ ^§sf^ ±wjb, 

#31 2HXISJS01I 2HXISJ3 91^ QIOIElOil ID a #31 dlS<yS BE]X\X\ 8hE® E^ »XI S/E^ HICHSlfe ± 
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WW, 

an mieei^oii ®mn *=±=n owoii cD£f an onseuvsi Paulas?* an siH<yoii ams a era 
a?\ sss^oii ma 4^1 sjjxisjMg «38(ot, an tuanoi aioii aioia;?* g^si ^igias a^i 

2H XI a ^ CHI ^§2| QIOIEP> ^§£|£s 8>fe £H 

Ol^OUIfe 2§ ^§2S 8*fe BflBtg 3149X121 bil£|IU0|»g|. 

se a&oi H»8na, liaise a eon gqe atsi aioias :>i^8f^ Quests nm^a qx\ gi 

OlEig OllS&ltfOIl 3IH8lfc BSEXOSMa ^*8H£SAI, 

S^S LIAISE agJSJ 92&EH0II (TJ£> ^4>°i ggofir ^Bj», 

a amnion fe^i ehxisj^oj k£°i aaoi &nx\ moiia, ^:?i oi^ds aai»xi ±wm, 

an Diieai^oii ast^t oi^ ou ma oiieaigsi liaise sboi an siEaoii a^s a 

an CD£f EHXISJ^M S*§8>Qj, an «SA|(HI &3| 2HXI2IS0II QlOia^l^ ^§£J£S 

8ffe ±^ 

0I¥CHXI^ 2^ ^S2£ o\*= gfl&a e>EMI 3|2!§*|S| iio^. 



°5 °- 

WL15 D- 

WL14 O- 

WL13 D- 



WL2 O- 
WL1 O- 



BLO 

r 



-IE 



SLD- 



BL1 

"r" 



n3l — a inhb 2h-a 
HI 01 < — IH102 



-21 1 



INHN 



Vref 
PGMO-4 



VB1D- 
VB2 0 



212 



102 J J— QRST1 



r>105 



<t> LAT3 O- 



n106 



,LQ2 



nl 13.. 



n108 



Q2 



nllHl. 



Hp n1l5 



$L-AT1 O- 



Cmio 



^£n116 Ljroll 



- LQ1 ! 



nl 12 



9f 



8 

HC nn9 



^213 
-ORST2 
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VWL 

Vref 
RST1 
RST2 

<t> LAT1 
^LAT2 
0LAT3 
0 LAT4 



£ 3 i 



22 



5 1 



WF3 



N/VFg 



. LEAK 2# 



1 U 



LEAKED . LEAK S3 



-ft- 



-JU- 



JU- 



-H-r 



-r 



4U- 



VWL 
Vref 
RST1 
RST2 

4>U^T^ 
LAT2 

<t> LAT4 

"SA" 
02 
Q1 

"SA" 
Q2 
Ql 

"SA" 
Q2 
Ql 



J. 



VRP3 



VRD2 



LEAK ! LEAK 2^ , LEAK S&' 

L i— •— — U 



-ni- 



4U- 



■fl-i- 



-TU- 



-r 



"o" 



;'o" 
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SSL- 
WLO - 
WL1 - 
WL2- 

wli3 I oiiaaj oiaoi 

WL14- 



VB1 O- 
VB2D- 
VB3D- 



VBOO- 



RSTD- 




^113 



Y0*2D- 
Y0:3O- 
IOOD- 
lOl O- 
J02 0- 
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(Selected) 



-n 



Wfb 



WT5 



WF3 



OLATO- 
<PLAT1 - 
<DLAT2- 
OLAT3 - 
(DLAT4- 
OLAT5- 
OLAT6 - 
OLAT7 - 
OLAT8- 
<PLAT9- 
Vref - 
RST - 



leak a a 



3is aioia 

"000" 



aioiE-i 

"001" 



qioiei 

"010" 

3IS QIOIEH 
"011" 

"100" 



"SA" 
Q2 
Ot 
QO 

"SA" 
02 
Ql 
QO 

"SA" 
02 
Ql 
QO 

"SA" 
02 
Ql 
QO 

"SA" 
Q2 
Ol 
QO 



mm 



"101" 

QIOIEH 
"110" 



Ql 
QO 

"SA" 
Q2 
Ol 
00 



1 
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aO Oil 2d! dig 



a1 0fl2£l 

BLl 




23 



<t> LAT1 O 
<*LAT2 0 



TO DATA BUS 
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Bit Line 
Vottago 

VBO 



VB1 



VB2 



VCC 



(B) 



^VB 


VBO 


VB1 


VB2 


VVF3 


VCC 


GND 


GND 


VVF2 


GND 


Vcc 


GND 


Wfi 


GND 


GND 


VCC 



(C) 



VB 

vwtX^ 


VBO 


VB1 


VB2 


VRD3 


VCC 


GND 


GND 


VRD2 


vcc 


GND 


GND 


VRD1 


vcc 


GND 


GND 
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VWL 
PGM.RVPC 

Vrof 
RST1 



J. 



WP3 



VVF2 



-a 



LEAKgfcT j - , LEAK 5?fif j - ^ LEAK g# 
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